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EXECUTIVE SUMMARY

This study was designed:

1) To identify promising non-traditional transit options which had been
developed for highly suburban areas,

2) To develop a methodology allowing transit operators a) to identify which
non-traditional services might be appropriate for which areas given local
demographic, land-use, and geographic factors, and b) to evaluate the cost-
effectiveness of promising methods of non-traditional options, and,

3) To illustrate the use of the methodology on a case site--a sixty square mile low
density area in the service area of the Capital Area Metropolitan
Transportation Authority of Austin, Texas.

The study had four parts. The first part found that jobs and residential growth have
overwhelming occurred in the suburbs producing travel needs not well met by traditional
transit: suburb-to suburb commutes, non-traditional peak trips, and reverse flow travel.
Moreover, the suburbs are increasingly the home of non-choice riders: the poor, the
elderly, the single parent, and the handicapped. These groups, too, are part, of the
suburban transportation problem.

The second part of the Study identified promising non-traditional transit options which
could meet the variety of work and non-work needs which have emerged in suburban
areas. The study particularly focused on how well ideas about successful and/or highly
publicized transit alternatives had been disseminated to, and adopted by, transit operators
across the country. The findings showed that, although there were a number of promising
non-traditional alternatives available--many actually pioneered by small or mid-sized
cities--they were not widely practiced by the transit industry. Only two of the 22 mid-
sized cities surveyed--Austin and Greensboro--were implementing any of the promising
techniques.

The third part of the Study developed a six-step planning methodology designed to
identify groupings of work and non-work trip attractors in low density and suburban
areas, to match those needs to promising suburban service options, and to evaluate the
costs of various ways of delivering those options, including the active involvement of the
private sector.

The fourth and last part of the study was designed to apply the six-step methodology to
the service issues facing a local transit operator, the Capital Area Metropolitan Transit
Authority of Austin, Texas. The methodology was used to help Capital Metro expand the
use of non-traditional transit services by 1) identifying which non-traditional options
might be appropriate for different locations in Austin, 2) considering how appropriate
non-traditional transportation options might be more widely implemented in the service
area, and 3) investigating ways to incorporate planning for such options into the on-going
Service Planning efforts.

Overall, using the methodology, the Study Team found that 1) yanpooling for major
employment concentrations and demand-responsive services in limited areas for non-work
trips would be appropriate for the suburban development found in the sixty square mile
Highway 183 Corridor, 2) appropriate non-traditional options would or do incur costs
lower than Capital Metro’s average cost/hour for fixed route bus service, and 3) several
non-traditional alternatives could be implemented in the 183 Corridor with total subsidies
at or below those required by conventional transit services.




ACKNOWLEDGEMENTS

A task as monumental as this requires the enthusiastic cooperation of a number of people.
I would like to thank Abraham Lerner, Nancy Yahn, and Charlie Sullivan for the deadly
but necessary chore of travelling and mapping the Highway 183 Corridor and Abi Lerner
for some of the financial analyses of Austin-specific options. I'm very grateful to
Margaret Townsley and Habib Kharatt for their assistance with the literature search and
to Maggie Townsley for her assistance with the national survey of mid-sized cities. I
appreciate the research and computational assistance provided by Shahrzad Amiri and
James McCaine; most graphics are James McCaine’s artistry.

I'm very grateful to the officials of Capital Metro who gave so generously of their time,
as well as to the dozens of people who spent hours on the phone describing their
"prototypical" non-traditional service options. I'd like to extend my appreciation to Bob
Trotter and Mary Anderson of the Urban Mass Transportation Administration for all their
support and guidance.



TABLE OF CONTENTS

INTRODUCTION .. it et et e e e 1
BACKGROUND ... .. i et ettt e e e 1
STUDY APPROACH . . .. ... i i ittt e e et 1
REPORT ORGANIZATION ... .. ittt e it 3

THE SUBURBAN TRANSIT ENVIRONMENT .. ...t 4
INTRODUCTION . ...t e ettt i e e e 4
POPULATION TRENDS . . ... .. i ittt e et 4
EMPLOYMENT AND COMMUTING TRENDS ......................... 6
COMPETITION BY THE PRIVATE CAR . ... ... ... ... 00, 9
IMPLICATIONS FOR TRADITIONAL TRANSIT .................c...... 17
NOTES . . e e e e e 21

INVENTORY OF NON TRADITIONAL TECHNIQUES ........................ 18
INTRODUCTION . ... i e e ettt ,. 18
NON-TRADITIONAL TRANSIT PROTOTYPES ........................ 18

Introduction . . ... .. i e e 18
Community Based Services ...............c.citintnin.. e 19
Route Substitution . .............cc i 23
Vanpool Leasing and Promotion .................cco...... e 23
Late Night, Week-end, and Low Density Services ........... PR 23
SURVEY OF MEDIUM SIZED CITIES ..............ccvuuunn. ....... 23
Survey Background . ......... .. ... i 25
Findings .......... .. e e 25
IMPLICATIONS . .. i e e e et 32

COST EFFECTIVENESS AND IMPLEMENTATION METHODOLOGY ............. 31
INTRODUCTION . .. ittt et 31
OVERALL APPROACH . ... ...ttt 31

STEP ONE - IDENTIFY CONCENTRATIONS OF POTENTIAL
SUBURBAN USERS . . ... .ttt i, 34
STRATEGY . ... i 34
Employment Concentrations ...... ................ 34

Residential Concentrations . . v v v v v v v v v oot en e 34




DATAREQUIRED ............ 0ttt . 37

Employment Concentrations . ................o..... 37
Residential Concentrations .. ..........c.ouuueenon.. 41
STEP 2 -IDENTIFY WORK AND NON-WORK TRIPS
GENERATED/ATTRACTED BY SUBURBAN CONCENTRATIONS ........ 41
STRATEGY ..ttt ettt e e 41
Employment Concentrations . ..............c..ou... 41
Residential Concentrations . .. .........covuvveueesnnn 39
DATA NEEDED .. ..ttt ittt ittt tne s et a et anaennn 39
Employment Concentrations . [
Residential Concentrations . ..............couvvoeun. 42
STEP THREE - IDENTIFY POTENTIAL NON-TRADITIONAL
MARKET
STRATEGY ..o it ettt it ettt et e e 42
Emplovment Concentrations . ........ e e e e e 42
Residential Concentrations . ... .......uouvueeuenenns 45
DATA NEEDED . ... i it ettt et aees s 45
Residential Concentrations .................c.ou .. 45
STEP FOUR - EVALUATE PROMISING NON-TRADITIONAL
OPTIONS .. e e et e et e e e 49
ST RATEGY ..ttt e e it e e e e s e e e 49
Employment Concentrations . ..............ououu..n 49
Residential Concentrations .. ...............cuvu ... 49
DATA NEEDED ... .ttt eie.. 52

STEP FIVE - EVALUATE THE COST EFFECTIVENESS OF
ALTERNATIVE WAYS TO PROVIDE PROMISING NON-

TRADITIONAL SERVICES ... ................. ... 52

STRATEGY ...........cuvvinn e 52
Employment Concentrations . ... ..........ooeewunn.. 52 .

Residential Concentrations . ............ocovvuvunnn. 54

DATANEEDED .........c.ctii ittt 54

STEP SIX - DEVELOP IMPLEMENTATION STRATEGY ........... 56



CASE STUDY APPLICATION ... .. ... ittt it 57

INTRODUCTION . ... i e e e e e e e i 57
Objectives and Summary Findings -1
tudy Approach ... .. i e e 57
Case Study Organization . ....co i vttt i ettt et e 59
SOCIO-DEMOGRAPHIC PROFILE - PHASE T . ........ 0.0 . 59
Socio-Economic Information . ............. vttt 60
AUSTIN TRANSPORTATION PATTERNS - PHASEII . ... ............... 63
Introduction . ... ..ot e e e e e 63
Traditional Transit Usage .. ... ot vttt ettt et e et 63
rpool Pafterns ............0iiunnnu.. e e e 66
IMDICAtIONS & . .ottt ittt i e e e e 66
TRANSPORTATION FLOWS IN THE 183 CORRIDOR - PHASE III . .. ... ... 70
Inter-corridor fIOWS . ... ... . ittt 70
Trip attractors and ENErators . . . .. ... oot v s e e 70
Major Employment Sites ... ..........c.0utiinrunnnnn.. 72
Non Work Trip Attractors . ... .....ov vt vneieee e, 72
Implications . . ..o vttt et e e e e 80
COST AND SERVICE CHARACTERISTICS - PHASEIII ................. 80
Austin’s Non-Traditional Services .. ...........couvveuuee.n..... 80
Commuter Vanpool Service . .........ouunun.. 82

Demand Responsive Service. . ..........
Other Non-Traditional Services ............... 84
Non-Traditional Services: Comparable Cost and Service Patterns ....... 84
IMPLEMENTATION AND COST EFFECTIVENESS GUIDELINES- PHASE IV . 85
Recognizing Policy Trade-Offs . ... ... v, /@6
Work Based Options ... .... ot it ittt ettt e e e e e 87
Non-Work ODtONS . . .o vttt it e et e e et et e e e e e 92
POLICY CONSIDERATIONS . ... .. it i, 92

SUMMARY .. 95



Table 1

Table 2

Table 3

Table 4
Table 5
Table 6
Table 7
Table 8
Table 9
Table 10
Table 11
Table 12

Table 13
Table 14
Table 15
Table 16
Table 17

Table 18

Table 19

Table 20

Table of Tables
Percentage Distribution of the Elderly within SMSAs
by Region of the Country, 1980

Percentage Increases in Suburban and Other
Commuting Flows, 1960-80

Percentage of Workers Commuting to Central City
and Suburban Jobs by Residence

Actual Destination of Central City Workers, 1980
Auto Availability and Transit Use, 1970-1980

Work Trip Commute by Destination, 1980
Proto-types of Non-Traditional Transit Service
Characteristics of Twenty Survey Cities

Transit System Role in Promoting Local Vanpools
Nature of Transit System Involvement in Vanpooling
Use of Non-Traditional Options

Cost of Service Patterns of Transit Sponsored
Vanpools

Sources of Data Needed for Step 1
Sources of Data Needed for Step 2
Sources of Data Needed for Step 3
Sources of Data Needed for Step 5

Mechanisms Available to Facilitate Paratransit
Ridership '

Socio-demographic Characteristics of the 183
Corridor

Corridor Household Characteristics Relevant to
Transit Planning

Mode to Work by Household Income

11
14
20
24
25
27
28
29

36
40
44
52
55
61

62

64



Table 21

Table 22

Table 23

Table 24

Table 25

Table 26
Table 27

Table 28

Table 29

Table 30
Table 31

Table 32

Table 33

Table 34

Table 35

1980 Transit Users to Work by Sex and Household

Income

1980 Type of Auto Use to Work by Household
Income, Austin

1980 Type of Auto Use to Work by Sex of Respondent,

Austin

Likelihood of Being in a Carpool to Work by Sex
and Household Income

Percentage of Each Carpool Size Accounted for by

Household Income Groups, Austin 1980
Distribution of Trips to and From the 183 Corridor

Trips Attracted to the Major Employers in the 183
Corridor

Potential Ride-Sharing Non-Traditional Options
Ridership for the Work Trip

Potential Ride-Sharing Non-Traditional Options
Ridership for the Work Trip for Travel Distances
over Ten Miles

Daily Person Trips to Major Non-Work Attractors

Non-Work Trips in Three Potential Transit Service
Areas

Non Traditional Transit Options Operated or
Contracted by Capital Metro

Cost of Ride Sharing Non-Traditional Options for
the Work Trip for Travel Distances over Ten Miles
Vanpool Operated by Capital Metro

Cost of Ride Sharing Non-Traditional Options for
the Work Trip Vanpool Contracted with a Private
Provider

Subsidy Required in Ride-Sharing Non-Traditional
Options for the Work Trip Vanpool Operated by
Capital Metro .

65

69

71

74

75

75

78

79

81

88

89

90



Table 36

Table 37
Table 38

Subsidy Required in Ride-Sharing Non-Traditional
Options for the Work Trip Vanpool Contracted with
a Private Provider

Vehicle Requirements for the Non-Work Trips

Subsidy Required for Non-Work Trip Options

91

93
94



Figure |

Figure I

Figure lll

Figure IV

Figure V

Figure VI

Figure VIl

Figure VilI

Table of Figures

Average Trip Length for Suburban Trips and Entire-
SMSA Trips

Summary of Six-Step Non-Traditional Transit
Assessment

Step 1: Identify Concentrations of Potential Suburban
Users

Step 2: Identify Work and Non-Work Trips Generated/
Attracted by Suburban Concentrations

Step 3: Identify Potential Non-Traditional Market Share
of Work and Non-Work Trips

Step 4: Evaluate Promising Non-Traditional Options in
Meeting Suburban Work and Non-Work Trips

Step 5: Evaluate the Cost-Effectiveness of Alternative
Ways to Provide Promising Non-Traditional Services

Step 6: Develop Implementation Strategy

12

32

34

38

48

50

54






INTRODUCTION
BACKGROUND

Traditional transit services do not offer meaningful mobility to the majority of suburban
residents. The suburb to suburb commute pattern created by the dispersion of homes and
jobs, coupled with traditional transit’s lack of competitiveness in suburban areas, has
created a major drop in transit ridership across the country and particularly among
suburban workers: only 1.6% of suburban workers used transit to go to work in 1980 and
that percentage has been falling in the intervening decade.

Moreover work-trips are not the only suburban transportation issue. The same
demographic changes that created the suburban commuter crisis has also given us suburbs
full of traditional non-choice riders: the young, the old, the handicapped, the second
worker in a one-car household. Transit operators must find ways to respond to the whole
range of issues that constitute the "suburban mobility problem."

Clearly transit operators must develop new and non-traditional ways of delivering transit
services in suburban areas. These non-traditional alternatives must respond to a range of
suburban issues: the need for flexibility, the lack of concentrated corridors (or even
clearly established peak periods),the widespread dispersals of homes and jobs, and the
variety of citizens who require services. '

STUDY APPROACH
This study was designed:

1) To identify promising non-traditional transit options which had been
developed for highly suburban areas,

2) To develop a methodology allowing transit operators a) to identify
which non-traditional services might be appropriate for which areas
given local demographic, land-use, and geographic factors, and b) to
evaluate the cost-effectiveness of promising methods of non-traditional
options, and,

3) To illustrate the use of the methodology on a case site--a sixty square
mile low density area in the service area of the Capital Area
Metropolitan Transit Authority of Austin, Texas.

To begin, the Study Team identified successful non-traditional options and undertook a
comprehensive survey of 22 mid-sized American cities to determine a) how extensively
non-traditional services had been adopted by cities of this size across the country, and b)
if additional options or combinations of options had been developed locally which had not
been widely discussed. '

Next, the study developed a six step method to allow local operators to develop a
comprehensive and cost effective service strategy for suburban transit development, given
the difficult suburban environment and the existence of viable service options. The
methodology first gives operators a way to match potential transit and paratransit options
to the range of travel needs identified in suburban areas, and second, allows operators to
consider the cost effectiveness of various ways of delivering those service options,
including the active involvement of the private sector.



Finally the Study Team applied the methodology to the service issues facing a local transit
operator, the Capital Area Metropolitan Transit Authority of Austin Texas. The
methodology was used to help Capital Metro expand the use of non-traditional transit
services by 1) identifying which non-traditional options might be appropriate for
different locations in Austin, 2) considering how appropriate non-traditional
transportation options might be more widely implemented in the service area, and 3)
investigating ways to incorporate planning for such options into the on-going Service
Planning efforts. (Detailed information about the methodology in use, and the data on
which it relied, are given in the Appendix.)

The methodology demonstrated that 1) vanpooling for major employment concentrations
and demand-responsive services in limited areas for non-work trips would be appropriate
for the suburban development found in the study area, 2) appropriate non-traditional
options would or do incur costs lower than Capital Metro's average cost/hour for fixed
route bus service, and 3) several promising non-traditional alternatives could be
implemented in the study area with total subsidies at or below those required by
conventional transit services.

REPORT ORGANIZATION

The section that follows is the first substantive part of the report; it describes the "new"
suburban environment in which public transit operators must provide services, showing
how the increasing suburbanization of jobs has created both work and non-work trip
patterns not easily served by traditional transit. The second substantive section of this
report describes both "prototypes" of non-traditional services that have been used across
the United States, and, the results of the survey of 22 mid-sized (200,000-700,000) cities.

The third section of the report describes the six-step service and cost-effectiveness
methodology, explains the logic of the process and the data and sources of data required.
The fourth section of the report describes how this six-step methodology was applied in
Austin, Texas.



THE SUBURBAN TRANSIT ENVIRONMENT

INTRODUCTION

Suburban residents face a number of transportation problems--problems which traditional
fixed route transit services, with their traditional focus on the historical center of the city,
do little to address. A number of trends have interacted to produce both the suburban
transportation environment and the challenges facing public transit operators--this section
will focus on them.

Initially there were a series of major demographic trends: first, the majority of
population growth in the last three decades went to suburban areas, making the U.S. a
suburban, not really an urban, nation. Second, the majority of new jobs in the last thirty
years also went to suburban areas across the country. Third, the overwhelming number of
suburban families have cars--as a response to the lack of transit or the need for flexible
transportation, or increasing affluence, or the growth of two-worker families--or all of
these reasons.

These demographic trends changed a number of variables within the suburban
environment itself in ways that today make traditional transit unattractive or infeasible.
First, the majority of home-to-work trips are taken from one suburb to another, not the
kind of service transit has traditionally provided. These impact of these non-radial travel
patterns is heightened by the nature of suburban jobs, particularly those in the service
sector, whose locations lack the concentrated corridors of demand needed to effectively
provide transit services.

Second, suburban jobs increasingly create non-traditional commuter traffic--off-peak
and week-end travel, for example. Third, car owners are five times more likely to drlve
than to use transit; not surprisingly transit use is lowest among suburbanites .

But work-trips are not the only suburban transportation problem. The same demographic
changes that created the suburban commuter crisis has also given us suburbs full of
traditional non-choice riders: the young, the old, the handicapped, the second worker in
a one-car household. By the first decades of the next century the majority of all these
"captive riders" will live in the suburbs of all but a few metropolitan areas! Any transit
solution to the "suburban mobility problem" must respond to the needs of non-workers as
well as the new suburban commuter.

The sub-sections below describe these trends in detail in an effort to understand how the
transportation needs of suburban residents could best be met, without relying solely on
the personal car driven alone.

POPULATION TRENDS

The dimensions of suburban population growth are staggering. In 1950 a little over half
of all Americans lived in metropolitan areas; by 1984 almost two-thirds of the population
lived in metropolitan areas. But the central cities of those metropolitan areas had a
disproportionately small share of that growth; while U.S. population rose 56.1% in the
forty years since WWII and metropolitan areas grew 76.1%, central cities only grew 49.9%.
In contrast the suburban population grew almost 200% in the same years!



In 1950 23% of the American people lived in the suburbs; by 1984 over 44% of the entire
population lived in suburbs while central cities continued to be the home of roughly one-
third of all Americans.> This tremendous increase in suburban population was a result of
two factors: rural areas lost significant populatxon numbers--largely to suburban areas--
and 86% of total US population growth since 1970 went to suburban areas.

Other important demographic trends have relevance for transit planners: suburban areas,
particularly in the South and West, have increasingly become the home of the elderly,
ethnic minorities, and n new immigrants to the United States. In 1970 more elderly lived in
Central Cities than lived in the suburbs® but as Table One shows, between 1970 and 1980
a shift in the elderly population took place as the suburbs of metropolitan areas became
the home of the majority of those over 65. Given the increasing tendency for the elderly
to age in place, it is likely that suburban areas will have a large and growing number of
elderly citizens who will initially or eventually be unable to drive.> John Kasarda noted,
in a recent report prepared for the National Research Council, that "since most of the
aged population in the year 2020 will reside in the suburbs and smaller towns, issues of
future transportation availability and accessibility must be addressed."®

Kasarda, a noted sociologist and demographer, has also found that while ethnic and racial
minorities were increasing absolutely and relatively in both central cities and suburbs,
their growth was fastest in the suburbs. Moreover in the South and West (the site of most
projected U.S. population growth), he found that minorities were far more likely to settle
in suburban areas, composing from 18 to 25% of suburban populations.

In addition Kasarda found that most of the massive migration to the United States over
the last three decades has gone to the South and West, with Houston, Los Angeles, and
Miami replacing New York as a "port-of-entry." Within these areas the overwhelming
number of immigrants have settled in suburban and nonmetropolitan areas. In short the
greatest number of all migrants to the U.S. since 1970 have become suburban residents.
While not all are poor, or lack transportation, clearly a disproportionate share will be non-
choice riders initially.

All of the trends enforcing suburban population dominance are expected to continue. As
Kasarda suggests,

Most...future metropolitan population growth...will no doubt be in the
suburban rings both because of the economic advantages they hold for business
and industry and because preference surveys consistently document that the
suburbs are, by a wide margin, the modal residential choice of the American
population.

EMPLOYMENT AND COMMUTING TRENDS

Allied to the explosion in suburban population has been the explosion in suburban jobs;
these two trends taken together have created new, non-traditional, commuting patterns to
which transit operators must respond. Several recent studies clearly show that the
"traditional commuter," traveling for work from the suburbs to the historic core of the
city, represents a rapidly declining number of all workers ° In fact, one researcher has
suggested that the so-called traditional commute pattern may only have been a transitional
stage in American development patterns.

Between 1960 and 1980 83% of all metropolitan job growth went to the suburbs--which
now have over 60% of all U.S. jobs. These patterns are uniform; even in slow-growth
parts of the country with declining population (for example, Phnladelphla St. Louis,
Pittsburgh, and Buffalo) suburban employment growth far outstripped total employment

4



Table 1

Percentage Distribution of the Elderly within SMSA's by Region
of The Country,1980

SMSA
TOTAL CENTRAL SUBURB RURAL
CITY
WEST
60-64 81.3 41.2 58.8 18.7
65-69 80.6 - 42.4 57.6 19.4
70-74 80.7 43.9 56.1 19.3
75-79 81.7 45.5 54.5 18.3
80-84 82.8 47.3 52.7 17.2
85+ 82.6 47.9 52.1 17.4
SOUTH
60-64 63.8 43.1 56.9 36.2
65-69 62.0 43.3 56.7 38.0
70-74 61.9 44 1 44 1 38.1
75-79 62.3 46.0 54.0 37.7
80-84 62.6 47.5 52.5 37.4
85+ 61.5 491 50.9 38.5
NORTH CENTRAL
60-64 68.0 41.5 58.5 32.0
65-69 65.5 44.0 56.0 34.5
70-74 63.9 45.7 54.3 36.1
75-79 63.3 47 1 52.9 36.7
80-84 62.2 47.1 52.9 37.8
85+ 60.1 46.8 53.2 39.3
NORTHEAST
60-64 85.1 39.2 60.8 14.9
65-69 84.1 41.7 58.3 15.9
70-74 ' 83.5 43.2 56.8 16.5
75-79 83.9 44.6 55.4 16.1
80-84 84.2 44 1 55.9 15.8
85+ 83.7 42.4 57.6 16.3

Key: SMSA's = Central City +Suburb.

Source: U.S. Department of Commerce. Bureau of the Census. Census of
Population: 1980. General Social and Economic Characteristics. PC(1) C1.
United States Summary. table 193.



growth--these areas experienced suburban job growth even when total job growth was
negative!

Of course many central cities did experience absolute job growth and remain viable work
places. But central city employment growth was overwhelmed by employment growth in
the suburban rings. As a result of the tremendous increase in suburban population and
jobs, the majority of work-trip growth, roughly 70%, was in the suburb-to-suburb trip
pattern.

Table Two shows that, in the two decades from 1960 to 1980, central cities received
roughly a third of all ingreases in the number of metropolitan work trips while suburban
areas gained roughly two thirds. Moreover, 83% of all new work trips were originating in
suburban areas. The so-called reverse commute, from central city to suburb, grew as
much as did the central city to central city commute-8.5%.

Table Three shows how the relative changes shown in Table Two are reflected in the
absolute distribution of trips in 1980. A little over one half of all work trips within
metropolitan areas were made to central city destinations; a little under one-half to
suburban destinations. But the single largest work trip flow was from one suburb to
another, accounting for over one-third of all trips, while less than 20% of all trips were
made in what was once a traditional pattern--suburb to central city. The number of
reverse trip commutes became significant as did the number of trips to suburban areas
from outside the metropolitan area. All three of these trip patterns are relatively difficult
for traditional transit to serve well,

Even these numbers, however, may understate the importance of low density travel
because the Bureau of the Census definition of "central city” coincides with the legal
boundaries of a city, and is not limited to the traditional core or CBD of that city. In
many cities, particularly those in the South and the West, this definition would include
low density residential areas 20 to 40 miles away from the traditional city core, areas that
commonly would be considered "suburban."

Table Four addresses this definitional problem. The Table shows that an overwhelming
percentage of work trips destined for the central city are, in fact, destined for areas
outside the traditional core. Five times the number of work trips originating in both the
suburbs and the central cities of metropolitan areas were destined for outside the central
city. Fewer than one trip in seven considered to have a central city destination was
actually intended for the CBD.

In short, a large number of current work trips are not made in traditional urban areas, are
not destined for centralized destinations, and are not along well-defined heavily travelled
corridors. Thus, as a major report on commuting patterns recently commented,

The negative effects on transit of current [suburban employment] trends are
clear. Growth is centered where transit use is weakest--in the suburb-to-
suburb market, and high levels of [private] vehicle availability severely
diminishes the choice of transit

COMPETITION BY THE PRIVATE CAR

To the increasing suburbanization of the population and of employment, must be added
the growing American ownership of private cars. Most American families own one car
and many own two >, Although low income families are less likely to own cars, and more
likely to use transit, over 60% of American families making under $10,000 in 1980 owned
one car and 20% owned two cars!'® Moreover car ownership rates are not uniform; the
majority of households without cars are in the central city. In short, most suburbanites

6



Tabl

Percentage Increases

in Suburban and other Commuting Flows, 1960-80

Traveling to

Workers Living in Central City Suburbs Total
Central City 8.5% 8.5% 17%
Suburbs 25% 58% 83%
Total 34% 66% 100%

Source: Derived from Table 3-4, Eno Foundation, Commuting in Ametica



Jable3
Percentage of Workers Commuting to Central City
and Suburban Jobs by Residence

Workers Workers Employed
Live Iin in
Central City Suburbs Total
N % of all % of all N % of all

(000,000) trips* trips” trips*
Central City 20.9 30.4 4.2 6.1 25.0 36.5
Suburbs 12.7 18.5 25.3 36.8 38.0 55.3
Outside SMSA 2.7 3.8 3.1 4.5 5.7 8.3
Total 36.2 52.7 32.6 47.3 68.8 100.0

Source: Derived from Tables 3-7 and 3-9, Eno Foundation, Commuting in America,

p 44-45.

* % of all trips with central city or suburban destination; excludes trips

with rural or other metro area destinations; or approximately 4.8

million trips.



Table 4

Actual Destination of Central City Workers, 1980

Travelling To

CBD Remainder of Central
City
. . N N -
Workers Living in (000,000) % of total trips* (000,000) % of total trips
Central City 3.1 9.3 17.7 52.8
Suburbs 2.2 6.6 10.5 31.3
Total 5.3 15.8 28.2 84.2

Source: Derived from Table 3-8, Eno Foundation, Commuting in America. p.44.

* Percentage of total trips with central city destinations and suburban
or central city residences; does not include rural or other metropoiitan

commuters into central cities.



have cars.

Car ownership, by itself, can have a devastating impact on transit use. Table Five shows
that in 1980 in all U.S. households where each worker had access to a car, transit use was
low, and had fallen from 1970. Even in households where each worker did not have
access to a car, only one in five workers used public transit to go to work, and this
percentage had also dropped considerably since 1970.

In suburban areas the auto offers even greater competition to traditional transit services,
in part because speed differentials between the two modes are greater in suburban areas.
Data from the American Housing Survey show that, on average buses, streetcars, and
subways in the US average 13.2 miles per hour, less than half as fast as either cars or
carpools Since the average suburb-to-suburb commute in 1980 was 8.2 miles, a direct
transit trip--with no waiting or transferring--would take approximately 37 minutes by
bus but only 16 minutes by car; a transfer or a lengthy walk at either end of the trip
could increase the transit time to nearly an hour!

Non-work trips are also not well served by traditional fixed route services. Data from the
1983 National Personal Transportation Study show that a striking percentage of all trips
which people currently make in a car (as a driver or passenger) simply could not be made
by transit in a reasonable time period (or at all by walking). Figure I shows the average
trip length by trip purpose of all trips taken in metropolitan areas in 1983 and suggests
how far travellers could go using ideal, ubiquitous transit (coming within 2 blocks of both
origin and destination and requiring no transfer). In general, suburban trips are longer
than metropolitan trips and few could be taken using ubiquitous transit in under one half-
hour--although all could be easily served by a car in far less time. The average social and
recreational trip could not even be accommodated by ideal transit in under an hour
although easily taken in a car in less than half that time.

Obviously, most suburbanites do not have access to anything like ubiquitous transit
service. Cervero has noted the implications of the lack of convenient transit services,

Even workers in suburban office towers located around rail transit stations are
almost entirely dependent on the automobile. Regardless of how conveniently
rail transit serves suburban office centers, if only a fraction of the workforce

lives near a line, most employees will end up driving 1

Moreover, the suburban transit service that does exist has relatively long head-ways (ie
buses coming only every 30-60 minutes), is not accessible to a variety of handicapped
people (because the front step is so high, current buses pose problems to many elderly and
handicapped people, not just those using wheelchairs), and may not be perceived as safe
by the elderly or for young children. In short, transit is not competitive in many ways
with the private car in suburban areas.

Even the way suburban employment concentrations have developed favors the private car.
Most major employment complexes lack housing, daycare centers, retail establishments,
banks, and restaurants; workers must leave the site to carry out domestic responsibilities
(and even to eat lunch). If workers wished to use transit, they would be deterred by the
lack of mid-day mobilit_,y and the need to carry out errands--away from the job site--
before and after work.'’ 18 Moreover, as Robert Cevero has noted, these employment
complexes often offer abundant free parking (hardly an incentive to transit use) and they
are physically designed in ways that make walking and transit use inconvenient.
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Table5
Auto Availability and Transit Use, 1970 - 1980

Number Using .
Workers  pyplic Transit % Using

(000,000) (ooo’ooo) Public Transit

Workers in Households with
less than 1 auto per worker

1970 17.04 4.81 28.2

1980 19.13 3.94 20.6

Workers in Households with
at least 1 auto per worker

1970 26.89 1.40 5.2

1980 39.07 1.76 4.5

Source: Table 3.14, Eno Foundation, Commuting in America, 1988, p. 51.
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Many suburban workplaces, for all intents and purposes, are pre-ordained for

automobile usage. Particularly in the case of campus-style office parks, where
liberally spaced, low-lying bujldings dominate the landscape, the private auto

faces no serious competition.

IMPLICATIONS FOR TRADITIONAL TRANSIT

Given the suburb to suburb commute pattern created by the suburbanization of homes
and jobs, coupled with traditional transit’s lack of competitiveness in suburban areas, it is
not surprising that transit use has dropped across the country and particularly among
suburban workers. Nationally transit ridership has dropped 10% for each of the decades
since 1950. As Table Six shows the smallest transit ridership within metropolitan areas in
1980 was recorded for suburb-to-suburb commutes; only 1.6% of these workers used
transit to go to work (compared to 16.1% of workers who both lived and worked in the
central city).

Even suburban employment concentrations show little use of transit. Robert Cervero’s
nationwide study of 120 suburban employment complexes found that in all but 4
complexes fewer than 10% of all workers used any form of transit or ridesharing, even
when there were transit amenities or preferential carpool/vanpool parking.

John Kasarda’s commentary on the suburban transit environment seems a logical
conclusion to draw from analyzing suburban trends,

Traditional public transportation will likely be eschewed by those working in
the periphery because of its spatial and temporal inflexibility and the related
fact that most suburbanites desire to be in control of their movements, even at
additional cost.

And as Robert Cervero has noted,

The suburbs represent, by and large, a new and challenging milieu for
transportation planning. Because transit services there are sparse and
jurisdictions tend to be fragmented, solutions are apt to be more difficult to
come by in suburban than in central cities.

Clearly transit operators must develop new and non- tradmonal ways of delivering transit
services in suburban areas. These non-traditional alternatives must focus on overlapping
employment and non-employment travel in suburban areas because a) it is difficult to
promote transit or ridesharing without sufficient mid-day transportation options for those
leaving their cars at home, and b) suburbanites without any or consistent auto availability
also have important travel needs.

In response to these service problems, some transit properties have begun to experiment
with alternatives whose service characteristics are modified to address the inflexibility and
the lengthy time costs of fixed route services in suburban areas. Across the country many
systems are operating or contracting for services generally called paratransit for both work
and non-work trip needs. Such options are non-traditional in both their service patterns
and in the fact that they often actively involve the private sector.

This study was directed at 1) identifying non-traditional options which had been

developed for highly suburban areas, 2) developing a method allowing transit operators to
identify which non-traditional services might be appropriate for which areas given local

13



Table 6
Work Trip Commute by Destination, 1980

(% of Market)
Live In All Work in
Central City Suburbs  Outside
Area

Central City 14.3 16.1 5.5 7.3
Suburbs 4.1 8.0 1.6 7.6
Outside Area 0.8 25 0.9 0.7
All 6.4 13.0 2.1 0.7

Source: Table 3.19, Eno Foundation, Commuting in America, 1988, p. 55.
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demographic, land-use, and geographic factors, and 3) further developing a methodology
which would allow transit operators to evaluate the cost-effectiveness of various methods
of providing non-traditional options (from direct public delivery to contracting for
service to allowing private operators to provide competitive services).

In order to carry out the first step--identifying non-traditional options--the Study Team
first identified successful options discussed in the literature or known in part to the Team.
Next, the Team undertook a comprehensive survey of 22 mid-sized American cities to
determine a) how extensively non-traditional services had been adopted by cities across
the country, and b) if additional options or combinations of options had been developed
locally which had not been widely discussed. These findings are discussed in the next
section.
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INVENTORY OF NON TRADITIONAL TECHNIQUES

INTRODUCTION

The purpose of this phase of the study was to identify promising non-traditional transit
options which could meet the variety of work and non-work needs which have emerged
in suburban areas. In addition, the study was interested in how well ideas about
successful and/or highly publicized transit alternatives had been disseminated to, and
adopted by, transit operators across the country.

The specific focus of this investigation was mid-sized American cities (with a 1980
population between 200,000 and 650,000) with fairly low density and a dependence on the
private car. Such mid-sized cities present institutional, demographic, and economic
situations fairly typical of those facing a majority of the nation’s transit operators; it may
be unwise to try to import ideas from New York City or Los Angeles to these cities.

The study found that although there were a number of promising non-traditional
alternatives available--many actually pioneered by small or mid-sized cities--they were
not widely practiced by the transit industry. While it is always difficult to assess why
something hasn’t happened, many knowledgeable observers believe that institutional
barriers and historically low transit ridership have prevented many mid-sized transit
operators from either seeing the need to change or actually making such changes.

The first part of this section describes prototypes of non-traditional gransit alternatives on
which the study focused. The following sub-section describes the results of the national
survey of 22 mid-sized cities.

NON-TRADITIONAL TRANSIT PROTOTYPES

The study focused on identifying and evaluating actual local experiences with non-
traditional options which required the active involvement or participation of the transit
authority. Clearly, many such options, from vanpooling to commuter buses, have been
undertaken without the local transit authority playing any role whatsoever. However the
purpose of the study was to find ways for local transit operators to become involved in
the financing or delivery of non-traditional options as alternatives to fixed route services
in suburban areas.

Introduction

The study investigated five broad categories of non-traditional options which had been
undertaken or financed by transit authorities:

Vanpool Promotion and Leasing

a) actively organized and/or promoted by the transit authority;

The study did not consider as a non-traditional option

the use of vans--in lieu of larger coaches--with public
agency drivers providing line-haul fixed route service:
some systems, Norfolk, for example, do consider this kind
of service to be route substitution, although this study

does not.
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b) organized by the transit authority using authority vehicles in whole or
part;

Route Substitution

a) vanpools subsidized (in whole or part) by the transit authority to
substitute for existing low ridership traditional routes

Late Night, Week-end, and Low Density Services

a) provided under contract to the transit authority by taxis or other
private operators

Feeder Services to Fixed Route Transit

a) taxis or other private operators under contract to the transit authority
to serve transfer points, terminals, etc.

Community-based services

a) taxis under contract to the transit authority providing community based
transit services, either demand-responsive or flexibly routed;

b) taxis accepting user-side subsidies (coupons, vouchers, gtc) provided
by the transit authority to the general travelling public; and,

¢) flexibly routed services centered on suburban commercial and
employment complexes, generally with smaller, lower floor, vehicles,
sometimes provided by private operators under contract to transit
authorities.

There are, of course, endless variations on these themes; moreover several community
based systems developed from services which were intended as route substitution or
feeder to line-haul transit services. However, Table Seven displays well-known or
interesting empirical examples of these non-traditional options; each is briefly discussed
below,

Community Based Services

A number of cities and transit authorities are currently providing neighborhood or
community based services contracted with private, generally taxi, operators. Many of the
best known systems are in California, as Table Seven shows, because that state has several
sources of funding which support special general public systems in small communities--
and there are a number of small suburban jurisdictions in most major metropolitan areas.
In these cases, services are generally limited to the corporate boundaries of the cities,
sometimes serving as feeders as well.

Both Norfolk and Phoenix are providing such services in low density, suburban parts of
“their communities. Both communities used these contract services to substitute for
existing or planned traditional services because contract costs were less than
actual/projected transit costs. Both communities anticipated more use of the services as
feeders to major line-haul fixed route services but that feeder function never really
developed. Planners there recognized fairly early that there was a real demand for travel
to local shopping malls, etc.
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Table 7
Proto-types of Non-Traditional Transit Service

[Community Based Paratransit |

Contract Service Delivery
« Pomona Valley Transit Authority (Calif.)

« Tidewater Transportation Development Commission
(Norfolk, Va.)

« Phoenix Transit (Ariz.)

« Foothill (Los Angeles County) Dial-a-Ride (Calif)

» Orange County Transit District (Calif.)

« Palos Verdes (Los Angeles County) Transit (Calif.)
~ « Redondo Beach/Hermosa Beach Transit (Calif.)

« Bell Gardens (Los Angeles County), (Calif.)

Route Substitution

» Space Coast Area Transit (Brevard Cty. Fla.)

» Memphis Area Transit Authority (Tenn)

« Tidewater Transportation Development Commission
(Norfolk, Va)

« Phoenix Transit (Ariz.)
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Table 7 cont'd
Proto-types of Non-Traditional Transit Service

Vanpool Promotion and Leasing

* Nashville Transit Authority

* Space Coast Area Transit (Brevard Co. Fla.)

Late Night, Week-end, Low Density Service

» Ann Arbor Transportation Authority (Mich)

» Phoenix Transit (Ariz)

» San Diego Transit (Calif.)

» Tidewater Transportation Development Commission
(Norfolk, Va)

Feeder Service

» San Diego Transit (Calif.)
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Route Substitution

A small number of communities have been able to use either vanpools--subsidized or not-
—or contract taxi services to directly substitute for low volume traditional routes.
Tidewater TDC is using these services to pick up the ends of long routes, and "bits and
pieces" created by route changes occasioned by the implementation of their timed transfer
system.

The most developed vanpool program is provided by Space Coast Area Transit in Brevard
County, Florida which has a network of vanpool routes which have gradually replaced its
fixed route services. Brevard contracts with VPSI, the national vanpooling company, to
operate and maintain transit authority vans.

Vanpool Leasing and Promotion

While there are a number of large, well-known vanpool and ridesharing programs in
metropolitan areas, few are run by transit authorities themselves. But both Nashville and
Space Coast Transit are interesting exceptions. Both purchase vehicles with Urban Mass
Transportation Administration funds and in turn lease them to people starting vanpools;
Nashville directly operates this program while, as mentioned above, Space Coast in
Brevard Florida contracts with VPSI to run the pooling program. The important point is
that both properties consider the delivery of such services to be their mandate--and a
logical way to meet low density suburban needs in an auto-dependent society.

Late Night, Week-end, and Low Density Services

The system shown in Table Seven all use contract taxi operators to provide service at
times or in areas where traditional transit services are not feasible. Strikingly, all four of
these systems have been doing so for roughly ten years. Although analysts have suggested
these ideas for over a decade, and these systems have used them successfully for a
substantial time period, few other cities seemed to have joined their number.

Ann Arbor competitively contracts with one local taxi operator to provide all-night
service; these services have been popular with women working the late shift at nursing
homes and hospitals. Phoenix and San Diego use contact operators to provide Sunday or
holiday service in lieu of their regular fixed route services in the area because the
contract costs are substantially less than paying holiday rates to drivers. San Diego also
uses contract operators to act as feeders from rural areas of the service area to line-haul
transit routes.

SURVEY OF MEDIUM SIZED CITIES

This part of the study was designed to see how extensively and well the promising ideas
discussed above--the prototypes--had been adopted by a sample of twenty-two medium
sized cities. Additionally, the survey was designed to identify other non-traditional
alternatives in use by medium sized cities seeking to meet their suburban transportation
needs.

Overall, few cities were involved in any of the prototypical services described above.
Austin, Texas, quite co-incidentally, was doing by far the most, with Greensboro, NC,
operating a vanpool leasing program like the prototypes in Nashville, etc. But most cities
were not doing anything vaguely non-traditional. Moreover several cities reported that
they felt such alternatives were not their responsibility; some even reported that such
activities were illegal for transit operators!
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Survey Background

Table Eight displays the 22 cities chosen for survey; they were selected to represent a
national range of medium sized, low density cities, facing many similar problems but also
markedly different problems--differing weather conditions, labor markets, and traditional
transit use.

Each city was telephoned from three to seven times to obtain a range of information,
including the type of non-traditional services offered, the dynamics of those services, the
cost and service patterns, and ridership and other operational experiences. The study was
hampered by the fact that many cities have some form of ridesharing or carpool matching
program, although it rarely had anything to do with the transit operator; the Study Team
was often repeatedly referred to these programs before being able to contact transit
officials who could discuss their role in vanpooling and other non-traditional programs.

Once initial surveying was complete, each respondent in each city was sent a written
assessment of the information gathered (and presented in the Table and anures in this
section) and asked to comment on the accuracy of the data. In general 18 cities provided
enough information, after repeated telephone contacts, to be included here.

Findings

Table Nine shows how limited were the activities of most transit systems with regard to
the vanpool prototypes discussed above. Most transit operators in these communities had
little to do with vanpooling other than not protesting the operation of vanpools started by
other agencies (as they might have done under their PUC/operating mandates and which
transit operators did 10-15 years ago). Only Austin, TX and Greensboro, NC had current
programs; Orlando, Fla. and New Haven, Conn. were considering minor involvement in
vanpool programs,

Table Ten describes the specific activities of the four transit operators with any vanpool
involvement. Austin is clearly using vanpools for a variety of purposes; Greensboro is
only operating a more or less traditional vanpool program although the vehicles being used
are purchased with through regular UMTA capital grant programs. Knoxville has worked
with the local (and nationally well known) vanpool/ rideshare matching program to deal
with the needs of riders affected by transit service cancellation and Orlando is compiling
a grant request to fund a small scale test of a leasing program.

Table Eleven summarizes the activities of Austin and Greensboro--the only cities with
any meaningful non-traditional involvement by transit operators. Table Twelve describes
the cost patterns for both the transit systems and individual riders in both systems. The
situation is confused a bit by Austin’s recent adoption of a totally fare-free transit system
so0 the cost data are given for service prior to that policy. In both cities the largest
element of subsidy is the vehicle itself; the riders cover most of the other costs.
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Table 8
Characteristics of Twenty Survey Cities

Service Area 198?Arsezr.wce S;r%?feE;:éa Mvzg: TS';FI’“
Population Population*
* Albuquerque N.M.  (486,200)** 394,000 2.6
* Allentown Pa. 666,000 525,000 3.1
+ Austin Tx. 419,000 604,000 4.0
+ Bakersfield Ca. 222,000 296,000 1.3
« Baton Rouge La. (672,800)** —_— 1.6
+ Charleston S.C. (502,100)** —_ 3.1
* Fresno Ca. 331,000 430,000 3.0
« Grand Rapids Mi. 375,000 385,000 2.6
» Greensboro N.C. 170,000 190,000 3.8
» Harrisburg Pa. (583,700)** 278,000 5.0
« Jacksonville Fla. 571,000 700,000 5.1
« Knoxville Tn. 175,000 173,000 3.7
» Las Vegas Nev. 463,000 700,000 2.0
« Little Rock Ar. 294,000 280,000 2.0
 New Haven Ct. (519,000)** — 6.9
» Orlando Fla. 700,000 747,000 1.8
« Syracuse N.Y. 464,000 500,000 7.7
» Toledo Oh. 354,000 375,000 4.1
» Tucson Az. (619, 400)** 589,082 3.4
- Tulsa Ok. (733,000)** 375,000 2.7
* Youngstown Oh. 383,000 225,000 1.0

* Obtained from individual respondents
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| Table 11
Use of Non-Traditional Options

Austin
» vanpool route substitution
» subsidized vanpools
- personalized commuter service

« guaranteed taxi-ride home
(for service area vanpools and park-N-ride passengers)

« taxi route-substitution

« taxi feeder service

reen r

« subsidized vanpools
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le 12

Cost and Service Patterns of Transit

Sponsored Vanpools

Austin* Greensboro
. Direct
'I(';urdr F;.'arty Service;
(VPSI) agency
vans
« Number of Worksites/Pools 6 14
» Number of People 60 196
« Total Costs
. $685 $250/8 passenger van 4
Per Vehicle/Pool/Month including gas,

Per Vehicle Mile

Per 1-way Passenger Trips

(Costs do not include)*

+ Cost to Passenger

1 assuming the average 56 mile RT

maintenance and insurance

$0.56 1

$1.56 2

transit system
administration

Varies; 3
average $34/month

2 assuming the average vehicle occupancy of 10 4 for 20 mile RT

* cost data are prior to initiation of fare-free transit policy

29

$299/15 passenger van 4

$0.16

$0.25
(15 pass. vans)

transit system
administration,
vehicle acquisition
and depreciation

Varies;
15 passenger van 4
approx. $21.36
8 passenger van 4
approx. $31.29

3 set to equal fare for monthly express bus service pass



IMPLICATIONS

These findings are fairly depressing. Even though promising prototypes exist, and have
been successfully used by both large and small communities, they have not been widely
adopted by medium sized transit operators. Part of the problem is that traditional transit
planning methods are focused on identifying corridors of demand for line-haul fixed
services. The methods are inadequate and ignore the range of suburban needs faced by
most travellers in modern cities; the next section of the study and. report address this

issue,.
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COST EFFECTIVENESS
AND
IMPLEMENTATION METHODOLOGY

INTRODUCTION

The first substantive section of this report discussed the rapidly emerging travel needs of
suburban residents, needs not well met by traditional transit services. The following
section identified a range of non-traditional service options which have proved successful
in other communities in meeting suburban work and non-work travel needs. This section
describes a six step method which will allow local operators to develop a comprehensive
and cost effective service strategy for suburban transit development, given the difficult
suburban environment and the existence of viable service options.

The methodology has two major thrusts: first, it gives operators a way to match potential
transit and paratransit options to the range of travel needs identified in suburban areas,
and second, it allows operators to consider the cost effectiveness of various ways of
delivering those service options, including the active involvement of the private sector.

The methodology is designed a) to work with locally available data or national proxies, b)
to require only simple calculations (easily performed using a spreadsheet but do-able by
hand if necessary), and c) to give reasonable results which can be used to develop
demonstration or small scale projects if the transit authority desires to "start small."

The following sub-sections describe each Step in detail and explain the kind and source of
data needed to perform necessary calculations. The following major section of this report
shows how this methodology was used in Austin, Texas to identify suburban travel needs,
evaluate alternative ways of meeting those needs, and then suggest specific strategies for
implementing cost-effective alternatives.

OVERALL APPROACH

The methodology is designed to identify groupings of work and non-work trip generators
and attractors, to match those needs to promising service options, and to evaluate the costs
of various ways of delivering those options (eg. by the public sector, by the private sector
with financing by the public sector, or by the private sector alone, as a profit making
venture.)

The methodology has several major features. First, it differentiates between work and
non-work trips and calculates each quite differently; it focuses on the destination of
work trips but the origins of non-work trips. Second, the method stresses the need to
find ways to overlap work and non-work service options in response to the mid-day non-
work travel needs of workers who use non-traditional transit options.

Third, the approach stresses identifying suburban concentrations of employment,
shopping, commercial, and medical activities near suburban residential areas, in order to
develop community based service options. The approach abandons radial corridors or
limited trip attractors in favoring of identifying natural transit catchment areas for non-
work trips around suburban commercial clusters.

The methodology has six steps as illustrated in Figure II. Step 1 identifies a) residential
areas with concentrations of people likely to use non-traditional transit services, especially
for non-work trips, and b) major employers or employment clusters. Step 2 calculates a)
the non-work trips generated in the suburban residential areas and b) work trips attracted
to the major employers.
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Figure li

Summary of Six-Step Non-Traditional Transit Assessment
Methodology

Step 1
Identify Concentrations of
Potential Suburban Users

!

Step 2
Identify Work and Non-Work
Trips Generated/Attracted by
Suburban Concentrations

I

Step 3

Identify Potential Non-Traditional
Transit Market Share of Work
and Non-Work Trips

'

Step 4
Evaluate Promising Non-Traditional
Options in Meeting Suburban Work
and Non-Work Trips

l

Step 5

Evaluate the Cost-Effectiveness
of Alternative Ways to Provide
Promising Non-Traditional Services

:

Step 6

Develop Implementation Strategy
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Step 3 estimates what percentage of the work and non-work trips in each concentration or
employment cluster are likely to use non-traditional transit services, while Step 4
evaluates how well promised non-traditional transit options might meet those needs. Step
5 calculates the cost of various ways of providing locally promising options, while Step 6
details how to develop implementation strategy.

Each of the steps, and the data required for the analyses, are discussed in detail below.
STEP ONE - IDENTIFY CONCENTRATIONS OF POTENTIAL SUBURBAN USERS

The main purpose of this Step is to identify potential work and non-work trip attractors
around which non-traditional transit services can be focused. To do so, the Step
approaches work and non-work trips very differently because different methods must be
used to calculate each. Figure III shows the sequential and overlapping sub-tasks in Step
1; they are described below.

STRATEGY

Employment Concentrations

The basis of this approach is that non-traditional options only work well for work trips
when they are organized for, or focused on, INDIVIDUAL employment sites; vanpooling
and non-family carpooling are only meaningful alternatives for those employed at the
same place. Therefore the overall methodology first identifies major employment sites

To begin (1B(1), 1B(2)) the transit operator must identify both large individual suburban
employers, and, clusters, parks, or complexes which house multiple industries and
employers. Although retail establishments in strip developments (ie. along major
roadways) are common, retail establishments are not good candidates for non-traditional
employment services because shifts and hours vary greatly.

Next, (1B(3)) the transit operator must find out or calculate the number of employees
arriving at each employment site during each shift. Finally, (1B(4)) the transit operator
must clearly identify which areas or complexes are large enough to consider the
implementation of non-traditional services.

Residential Concentrations

These calculations assume that it is possible to identify residential areas with high
concentrations of both traditional and non-traditional transit users using readily available
data. Such neighborhoods make good "targets" for the provision of non-traditional
services for non-work trips.

First, the transit operators must identify census tracts or traffic serial zones with high
numbers of the people who have traditionally been heavy users of public transit (1A(1)):

-elderly individuals or households

-low income individuals or households

-work disabled individuals

-unemployed individuals (or areas with high unemployment)
~carless households
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Figure 11l

Step 1

Identify Concentration of Potential Suburban Users

Identify residential
concentrations

1A

l

l

2A
Identify clusters
of traditional
users

3A
Identify clusters of
non-traditionai
users

l

Overlay traditional and
non-traditional users
and rank concentrations

4A

l

5A

1B

Identify employment
concentrations

l l

2B
Identify
single large
employers

3B
Identify employment
clusters and
industrial plants

4B
Calculate number of
employees by shift
and by site

Identify major
non-work trip
attractors near
highly ranked
concentrations

Employment Rank

5B

concentrations

N

1C

Identify overlaps between
high employment and

high residential trip attractors

'

Step 2
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Next, the transit system must identify households with less traditional but still needy
riders (1A(2)):

-single heads of households with children
-children 6-15

-two worker households with only one car
-elderly with transit disabilities

Once these tasks are completed, the transit operator has to identify areas with high
suburban concentrations of either traditional or less traditional riders, and preferably
overlapping concentrations (1A(3)).

Once these suburban residential concentrations are identified, they must be matched to
major suburban commercial, retail, and medical concentrations (1A(4)). These complexes
can be identified using the same methods used to identify and locate major employment
concentrations.

Since it is highly desirable to combine or overlap work and non-work services (in order to
make the non-traditional work services viable), the final sub-task of Step 1 is to try to
find parts of the community where both employment and commercial/retail/medical
concentrations are found together or close to one another. This focus can also facilitate
serving work trips generated within the surrounding residential argas going either to the
employment concentrations or jobs within the commercial centers .

DATA REQUIRED

Emplovment Concentrations

Table Thirteen shows how the transit operator may obtain the necessary data. In general,
city planning and transportation planning agencies (at several local levels of government)
have identified major employment sites; Chambers of Commerce and local property
management companies generally keep lists of the largest employers or complexes (with
addresses). If all these sources fail, the transit operator can pick a section of the suburban
portion of its service area and undertake a windshield survey--ie drive the streets
mapping large employers/concentrations.

Once sites are identified, the transit agency can ask each employer to supply the number
of employees per shift (and their addresses or zip codes to be used in Step 2). This
information is generally very easy to obtain from large single employers. Property
management firms also tend to have good estimates of the number of employees working
at complexes or parks.

Direct employee information will not be available for all employment sites so the transit
operator must use proxies in Step 2 to estimate employee trips to other sites.

Again, while commercial, medical, and retail centers often offer many jobs, the
hours/schedules etc vary so greatly that vanpooling and other non-traditional
work options are not very successful. In addition the low pay also means that
employees come from nearby since most people will not travel far for low paying,
part-time jobs, particularly with erratic scheduling.
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Residential Concentrations

As Table Thirteen also shows, most of the data needed for the analyses in 1A, are readily
available, at a minimum from published census reports at the tract level. However, in
many communities, the local or regional transportation planning agency(ies) has already
performed demographic analyses of this kind, usually at the traffic serial zone level . It
is important not to duplicate work already done locally. The transit operator can either
use tabular or already mapped data from these studies/agencies to identify residential
concentrations of both traditional and less traditional riders.

Local and metropolitan planning and transportation planning agencies may already have
done even more fine-grained studies or supplemental analyses of potential transit usage--
the transit operator should also take advantage of these findings.

If the transit operator is very certain that these kind of demographic analyses have not
already been completed locally, the U.S. Census will provide all necessary information.
After 1990, Census data will be available in both published and machine readable forms
and the transit operator may wish to develop competence in dealing with the computer-
based forms of data (which will be, ultimately, easier to use, and more flexible, than
published tables).

In general, the same sources used to locate large employment concentrations can be used
to identify large suburban commercial/medical/retail concentrations for task 1A(4). The
transit operator can call on planning and transportation planning agencies (at several local
levels of government), the Chamber of Commerce, and local property management
companies to identify commercial complexes. If all these sources fail (or to augment
available information), the transit operator can use phone book listings combined with a
windshield survey--je drive the streets checking listed stores, etc and mapping large
concentrations.

STEP 2 -IDENTIFY WORK AND NON-WORK TRIPS
GENERATED/ATTRACTED BY SUBURBAN CONCENTRATIONS

The objective of this Step is to calculate or estimate the number of work trips attracted
daily to each major work site, and, the number of non-work trips generated in highly
rated suburban concentrations. As above, work and non-work trips are calculated and
‘treated differently. The data derived in this task are used in Step 3 to estimate potential
transit ridership for non-traditional alternatives.

Figure IV shows the individual sub-tasks comprising this Step.

STRATEGY

Employmen ncentration

For t!’lose sites where actual employment numbers by shift are known, the transit operator
can simply assume that each employee makes one trip to the facility each working day.

Obviously, direct employee information will not be available for all employment sites so
the transit operator must use proxies to estimate employee trips to other sites.

" The traffic serial zone is the accepted unit of analysis in transportation planning;

in suburban areas there are usually 3-5 traffic serial zones in one census tract.
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Figure IV
Step 2

Identify Work and Non-Work Trips
Generated/Attracted by Suburban Concentrations
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Residential Concentrations

The basis of this approach is that most non-work trips are made relatively close to the
traveller’s home. Therefore, once the number of non-work trips generated daily in
promising suburban areas is calculated (2a(1)), most can be distributed to nearby
commercial, retail, and residential areas (2A(4). Ultimately these data will suggest
suburban community service areas, groupings of neighborhoods 15-20 miles square, which
"contain" most of the trip destinations of suburban non-work trips.

In some sense, this approach imagines a set of concentric circles: the first set of circles
each surround one highly rated suburban area, outlining the geographic area within which
most non-work travel takes place. The second set of circles outlines the service or
"catchment" area of each major commercial/retail concentration. The purpose is to
overlay the concentric circles (although this can be analytical rather than graphic) in order
to identify commercial centers which attract a large clientele from nearby highly rated
residential areas. Such attractors are candidates for community based non-traditional
transit systems.

To calculate non-work trips generated in residential areas, the transit operator must
characterize the housing units in each area as a) single family, b) multi-family, and ¢)
mobile home. Then the operator can use either existing local information on the trip
generation rates of such units, or, use proxy trip generation data from the Institute of
Traffic Engineers (ITE) Trip Generation Manual . Once total trips are calculated, they
must be classified as either work or non-work (and preferably finer gradations such as
shopping, medical, personal business, etc.)

The non-work trips must be "distributed” among major nearby commercial, medical, and
retail concentrations identified in Step 1 (Fig. IV). The appropriate concentrations are
selected from among those identified in Step 1 in task 2A(2), their service or catchment
area is defined in task 2A(3), and the non-work trips are apportioned among these
concentrations in task 2A(4). If possible, the work trips generated in these neighborhoods
which also go to these commercial concentrations should be identified and apportioned
(Task 2C).

DATA NEEDED

Employment Concentrations

Table Fourteen suggests local and national sources of data for the analyses undertaken in
Step 2. As the table shows, when direct employment data are unavailable, local proxies
may be used: employees per square foot or establishment. Failing that, the transit
operator can use national proxies based on the computation of employment trips attracted
to various types of facilities per square foot, using the ITE manual to generate those
numbers.

To perform these calculations, the transit operator must obtain the number of square feet
for each major land use in the employment clusters (ie large commercial, light industrial,
manufacturing,. etc ') or actually calculate those numbers. Actual numbers may be
available from city planning and transportation planning agencies, from the Chamber of
Commerce, and from local property management companies.

Wi

Begin by looking at the ITE Trip Generation Manual to see a) the various kinds
of land uses for which good data are available and b) exactly how detailed the
study should be.
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If actual computations are necessary, zoning and subdivision maps are the best way to do
so because they usuaily show the "footprint” of various buildings, etc so it is far easier to
calculate square footage in actual use for various purposes (eg. manufacturing, etc.) If
such maps are unavailable, a windshield study can be used in conjunction with a
commercial map of the city to identify the approximate square footage in use in suburban
employment complexes/industrial parks, etc.

Residential Concentrations

To distribute trips to nearby local commercial/retail/medical sites, the transit operator
should try to use local data or studies which give, a) divide total trips by component trip
purposes by percent and b) the average trip lengths of various trip types. If local data are
not available on the distribution of trips by type, the total trips generated in 2A(1) may
be divided usmg national proxy measures from the National Personal Transportation
Study (NPTS) (Published data show trip purposes by size of metropolitan area, as well
as by income, car ownership, and other features which may be added to the model if
desired).

Individual trips by type should be distributed to commercial concentrations using average
trip length and the distribution of trips by length, data which may or may not be available
locally. These data can be augmented by local marketing studies done by the commercial
centers in question and studies done in similar communities. If local data on trip length
are not available, NPTS data may also be used as proxies. Since not all non-work trips are
made close to home not all trips will be distributed to nearby centers; they will be
ignored for the purposes of this analysis.

Frankly, some judgement on the services and facilities offered by each commercial
concentration is required. Moreover, some distribution will be relatively arbitrary since
the analyst can have little idea how shoppers, for example, chose between two centers
equi-distant from their homes (nor how travellers chose between dry cleaners, let alone
doctors.) However, errors of this type should balance out.

STEP THREE - IDENTIFY POTENTIAL NON-TRADITIONAL MARKET
SHARE OF WORK AND NON-WORK TRIPS

The main purpose of this Step, shown in Fig. V, is to calculate what percentage of the
work and non-work trips calculated in Step 2 are likely to use non-traditional transit
services. In many ways, this is the most difficult, yet important step in the methodology.
An effort is made to develop a realistic assessment, based on both local experiences and
experiences in similar communities.

Again, the Step approaches work and non-work trips very differently. Figure V shows
the sequential and overlapping sub-tasks in Step 3; they are described below.

STRATEGY

Employment Concentrations

This Step assumes that riders must live a minimum of 10 miles from their employment
site, and live relatively close together, to consider using non-traditional transit options
like vanpools. Moreover the approach uses experiences locally and in similar firms across
the country to generate a range of likely ridership responses.

To begin, the transit operator must find out or estimate the residential location of all the

workers at each of the major employment sites (3B(2)). Then those working ten or more
miles from their jobs are clustered; those sites with sufficient concentrations of such
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Figure V
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employees living near one another are identified and ranked (3B(2)).

Finally, using local and proxy data on the percentage of people using transit or traditional
transit services, the transit operator ¢an estimate a range of potential transit users for each
employment site. The current local public modal split can be used as the low end of
range; the high end can be the percentage of vanpoolers in the area’s most successful
individual program, o ' o

Residential Concentrations

This approach first estimates a range of ridership responses to non-work transit options
(3a(1)), adds possible ridership responses for work trips to major commercial
concentrations (3C(1)), and then aggregates ridership into community tra~sit service areas
(3A(3)). The transit operator can use existing transit use figures for non-work trips as
the low end of the range, and experiences of other communities with non-traditional
services as the high end of the range.

DATA NEEDED
Employment Concentrations

Table Fifteen suggests local and national sources of data for the analyses undertaken in
Step 3B. In general, the transit operator will have to use a mixture of local data, national
proxies, and some professional judgement. First, to calculate the residential location and
distance from job of workers at selected employment sites, the analyst can use the known
addresses or zip codes (easily available from large individual employers) to calculate
average work trip distances, and the distribution of work trips lengths, for the suburban
complexes without direct data. These can then be uséd as proxies, or combined with
NPTS data, to generate the percentage/number of employees/trips living at various
distances over 10 miles from each site.

Next, the transit operator can use Census data on carpooling and vanpooling use, local
experiences with vanpooling (regardless of actual sponsor), and national studies and
experiences to calculate the range of ridership responses per shift.

Residential Concentrations

Table Fifteen also suggests local and national sources of data for the analyses undertaken
in Step 3A and 3C. As with task 3B the transit operator will have to use a mixture of
local data, national proxies, and professional judgement.

To begin (3A(1)), the transit operator can use local and national experiences to estimate
ridership ie percentage of trips that will use non-traditional transit options, for non-work
trips within a community service area. Then, focusing on the commercial concentrations,
the transit operator can define "natural” service areas (3A(2)): this process must balance
the number of trips within each potential service area with the trip lengths involved,
supplemented by any important local information about the concentrations in question (gg.
mall management has asked for such services previously.) Some community transit service
areas will focus on only one commercial/residential/medical complex and surrounding
residential neighborhoods, while other service areas will contain more than one major
concentration and its adjoining neighborhoods.

Next, the transit operator must calculate the transit use of work trips generated within
each community service area destined for that service area (3C(1)); again a range can be
developed based on current transit market share for the low end of the range and the
ridership experiences of other communities for similar trips for the high end.
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These estimates should be supplemented with relevant local information; for example, a
hospital employing nurses on late night shifts might be a good candidate for non-
traditional services if some of the nurses lived in the transit service area.

Once these service areas have been defined, and work trips within each service area added
(3C(2)), the total number of transit trips is simply summed from the individual
concentration totals (3A(3)).

STEP FOUR - EVALUATE PROMISING NON-TRADITIONAL OPTIONS IN
MEETING SUBURBAN WORK AND NON WORK TRIP NEEDS

The objective of this Step is to evaluate how well various non-traditional transit options
would serve the work and non-work trips identified in earlier steps. The focus is on
responding to the character of the trips and travellers, while being sensitive to the
community environment. While work and non-work trips probably will not be served by
the same option (although it may be considered locally), a major goal of this Step is to
evaluate how work and non-work alternatives could support one another, for example, by
providing mid-day travel options for those using vanpools to work.

Figure VI shows the sequential and overlapping sub-tasks in Step 4; they are described
below. All data required for analysis have been generated in previous steps. The results
of this Step feed directly into Step 5, which describes the strategy for evaluating the cost
effectiveness of appropriate options.

While Steps 4 and 5 are shown as sequential and separate, they may become iterative if an
appropriate option cannot be provided locally (or for a cost-effective price). A transit
system may also wish to consider the analyses in these two Steps together, analyzing costs
at the same time that a service "match" is sought.

STRATEGY

Employment Concentrations

In Task 4B the transit analyst considers how a range of ride-sharing options could be
implemented or supported by the transit operator to meet the range of travel needs
identified earlier. Of course ride-sharing is hardly a novel concept, but the active
involvement of the transit operator is far less common. The options include but are not
limited to: transit system ownership of vehicles leased or lent to individuals/companies
establishing pools, transit system promotion of company based programs, contract vans
replacing existing or planned suburban routes serving those complexes, and other transit
system partial subsidy of individual vanpools (eg inner city reverse commute programs).

The approach stresses giving highest priority to 1) very large firms, particularly with
many employees commuting significant distances, and 2) employment concentrations near
commercial/retail/medical concentrations. The latter supports the goal of re-enforcing
non-traditional transit use for work trips by providing mid-day travel options.

Residential Concentrations

In Task 4A the transit operator focuses on the range of non-traditional community based
services being implemented here and abroad, directly by the transit operator or under
contract to the transit operator. These include community based flexibly routed services
(generally, although not necessarily, using smaller, lower floor vehicles), taxis in their
traditional service mode substituting for existing or requested fixed route services (all day
or week-ends or late nights), and taxis and other shared rider providers operating either
in a demand-responsive or flexibly routed mode.
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Figure VI
Step 4
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The approach analyzes how well these prototypes, or other local examples, or "hybrids"
that seem logical given community travel patterns, meet the intensity, direction, and
character of the non-work travel demand identified in Step 3. Further the approach gives
highest priority to those service options that would work well in all or most community
service areas, and those that could be coordinated with the major work trip concentrations
(although not necessarily directly for those work trips).

In Task 4C the operator also analyzes non-traditional options which could meet both work
and non-work trips, although such options always seem more feasible in theory than they
are in practice. Among the options to be considered are private van contractors or taxi
operators who provide the home-to-work service and then become community-based
transit providers during the middle of the day.

DATA NEEDED

All data needed for these analyses are provided by the three earlier steps; this is,
essentially, an analysis task.

STEP FIVE - EVALUATE THE COST EFFECTIVENESS OF ALTERNATIVE
WAYS TO PROVIDE PROMISING NON-TRADITIONAL SERVICES

The objective of this Step (Fig. VII) is to evaluate, a) the total costs and b) the unit costs
of the non-traditional transit options found to be appropriate in Step 4 for the work and
non-work trips identified in earlier steps. The purpose is to consider how these costs vary
when delivered by different providers: transit operators directly, private operators.
directly (without subsidy), and private for- and not-for-profit operators under contract to
the transit operator (ie receiving some public subsidy).

This approach stresses the fact that costs must be combined with some measure of the

effectiveness of service delivery. Moreover, this approach emphasizes how the cost of the
same service can change markedly if provided by different operators: under contract to a
taxi or vanpool operator, for example, rather than directly provided by the transit system.

Figure VII shows the sequential and overlapping sub-tasks in Step 5. Both the work and
non-work trip analyses end with a task that suggests the most promising and cost-
effective set of alternatives.

STRATEGY

Employment Concentrations

In Task 5B(1) the transit operator identifies existing employer-based transportation
services and evaluates their cost structure and performance. In Task SC(1) the operator
identifies or estimates the cost and service performance of promising options which are
not currently provided locally (using published studies, quotes from operators, gtc).

Ultimately (5C(2)), the transit operator attempts to calculate what it would cost to provide
the non-traditional options identified as promising in Step 4, based on the cost patterns of
similar or comparable services. The purpose of this task is to clearly identify differences
in costs for the same service by different providers as well as to compare the costs of
providing different services.
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Figure VII
Step S

Evaluate the Cost-Effectiveness of Alternative
Ways to Provide Promising Non-Traditional Services
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Residential Concentrations

The analyses in task S5A are generally more difficult than those undertaken for comparable
work-trip based trips. Community based services can cover a range of options with a
range of performance characteristics. The approach stress the fact that a very cheap
service is not cost effective if it carries no passengers; a fairly expensive service may be
cost effective if it carries few passengers--but at a lower price than previous or planned
traditional transit services. For example, while fairly expensive, some communities have
found it cheaper to pay full fare taxis to carry a few passengers than to continue to
provide traditional fixed route service to those riders.

However the approach to developing cost and performance data is the same for both work
and non-work trips. In SA(1) the transit analyst identifies the cost and service patterns
of existing non-traditional service options. In 5C(1), the operator obtains cost and
ridership information/projections on services not currently being offered in the
community, by both analyzing studies on similar systems and by asking community
providers what they would charge to provide the services under study.

As with work-based alternatives, in (5C(2)), the transit operator estimates what it would
cost to provide the non-traditional options identified as promising in Step 4, based on the
cost patterns of analogous services. The analyst’s goal is to clarify differences in costs for
the same service if delivered by different providers as well as to evaluate the costs of
providing different services.

DATA NEEDED

Table Sixteen describes the data required to carry out Step 5; most data can be obtained
from local operators and providers, or can be calculated from the data they provide. One
of the most difficult parts of estimating costs is evaluating the number of riders to be
carried, the length of time the service will be provided, and how providing different
services in different areas will affect overall and unit service costs.

Many transit operators have cost models which incorporate their work rules, cost
parameters, and resource allocations. These cost models may be sophisticated enough to
give detailed financial information on the costs of providing different kinds of services
over given areas for different riders. Many cost models, however, especially in smaller
transit agencies, are very primitive; - in such cases, system cost data can only give a vague
idea of what it would cost to provide the kind of service identified as appropriate for low
density suburban communities.

When local data, for either transit operators or private providers, are not available, or are
not believable, they many be augmented with cost and ridership data from national
studies, from nearby transit operators, and from other cities. The analyst will probably
have to compute a range of potential cost figures in this case.

It is important to be very clear about the differences between average cost and marginal
cost when pricing community based services. Asking a private operator to provide a
limited service option in a small area may result in a very high initial cost; if a larger
contract were considered the operator might be able to substantially lower contract
charges [having more units (hours or riders or both) over which to spread overhead and
vehicle costs].

Conversely, a transit operator may be able to provide small increments of additional
service at very little cost; that is, the operator’s marginal costs may be much lower than
average costs for certain services or areas because of currently underutilized equipment or
labor. The converse, may also be true; during peak periods, for example,

51



SOOIAIBS Je|iWIsS JO
SaIpn}s |BUOIEN

siojesado Aq papiroid

saolInes Bulisixa
uo EBlep JISEq WO}
pajewi}sa aq ued .

S92ud/}1s09
1seb66ns 0y Buyim
aq Aew siojesadQ «

saAijeussye enuajod 10}

9|eos JO SaIWLOU0Dd
pue suianed 1s00

[euibrew pue sbeiaay «

Aijeoo| pepinoid
Apuaund jou suondo
ao1n8s Jo susaled
1500 arewns3 (1)0S

S8OIAI8S Je|IWIS JO
SOIPNIS [BUOHEN

(siojesado

£q papinoid elep diseq
woi} pare|nojed aq ued)
soAjosway} siojessdQ «

SToA3] BIE]

BUTATEA 0} asuodsal pue
‘(Aue y1) BTEDS JO SOIWOUCIS
UMOUY| SIS0D [eUlbIeW pue
30BISAE Bunenuaisyip
‘siojesado Bunsixe jo
susalied 80IA18S pue IS0 »

S90IAI9S Paseq
-Ayunwwod pue
paseq-ia/Aojdwe

aleaud pue oygnd

Bunsixe jo susened

1500 Ajjuep|
(2)as pue (2)vs

eleq Axoid
1o
[EUOHEN

elR( [B007/S82IN0S [E907]

papasNAubnog ereqg

g deig 10} papasN eieq J0 s82In0S
9T olGeL

ssel ans

52



most transit system resources are fully utilized and the marginal costs of service may be
substantially higher than the average cost.

Ultimately, then, an analyst may find that the short and long-term cost patterns of
different providers are very different; moreover costs may vary significantly with the
volume of business, the time of day, and the length of service involved. It is quite
possible that a promising alternative can be more effectively provided by a private
contractor in one community and by the transit operator in another community.

STEP SIX - DEVELOP IMPLEMENTATION STRATEGY

The objective of this Step (Fig. VIII) is to develop a reasonable way to implement the
cost-effective strategies identified in Step Five. This Step has two thrusts: the first
attempts to identify and overcome legal or regulatory barriers to promising strategies,
while the second develops a marketing program aimed at potential riders/users and other
necessary participants (eg private companies on which vanpools are focused). Figure VIII
shows the sequential and overlapping sub-tasks in Step 6 which are described below. All
data required for analysis have been generated in previous steps.

The first focus begins by actually identifying formal and informal barriers to the
operation of promising strategies. For example, under existing local taxi regulations, it
might be illegal for operators to group trips to provide shared-ride services. It may even
be illegal for company vanpools to operate without specific city or even state approval.
These regulatory problems must be identified clearly and steps taken to change or
overcome them.

Of course, some barriers, particularly for work-trip options which require significant
employer participation, may face more ambiguous but just as difficult barriers. Transit
operators must devise ways to secure the cooperation of the large firms and industrial
parks since such cooperation is vital to the success of a number of options.

Table Seventeen suggests incentives that could or have facilitated the implementation of
non-traditional alternatives or have increased ridership. These alternatives involve both
carrot and stick approaches, and both short range and long range solutions. They range
from restricting parking availability to encourage group-riding options to changing
suburban zoning to allow greater land-use diversification (which would better support
community based non-traditional options).

The second focus is a marketing approach, devising ways to inform and interest potential
riders for both work and non-work options. These methods can range from fare-free or
subsidized vanpool services for limited time periods to merchant tie-ins for community
based services focused on commercial centers.

- CONCLUSION

The six step methodology is designed to allow a transit operator to identify suburban areas
or employment concentrations which potentially justify the provision of non-traditional
transit options and then to consider the costs and effectiveness of promising local options,
under different methods of service delivery with different providers. The methodology is
designed to work with local data, augmented with national or proxy data, and to be easy
to undertake and perform.

The methodology is applied to a large portion of a highly suburban and low density
service area in Austin, Texas in the following section to both test and demonstrate the
methods and approaches described here.
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Figure VIl
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CASE STUDY APPLICATION
INTRODUCTION

This part of the study was designed to apply the methodology developed and described in
the preceding section to the service issues facing a local transit operator, the Capital Area
Metropolitan Transit Authority of Austin, Texas. The methodology was used to help
Capital Metro expand the use of non-traditional transit services by 1) identifying which
non-traditional options might be appropriate for different locations in Austin, 2)
considering how appropriate non-traditional transportation options might be more widely
implemented in the service area, and 3) investigating ways to incorporate planning for
such options into the on-going Service Planning efforts.

Objectives and Summary Findings

Capital Metro was interested in focusing on one of its six corridors, or planning areas.
The Study Team used the methodology to consider the type of non-traditional services
which would work in the US Highway 183 Corridor and to develop, based on empirical
data from the 183 Corridor, implementation guidelines which could later be applied
throughout the service area.

Overall, using the methodology outlined in the previous Chapter, the Study Team found
that 1) vanpooling for major employment concentrations and demand-responsive services
in limited areas for non-work trips would be appropriate for the suburban development
found in the Corridor, 2) appropriate non-traditional options would or do incur costs
lower than Capital Metro’s average cost/hour for fixed route bus service, and 3) several
non-traditional alternatives could be implemented in the Corridor with total subsidies at
or below those required by conventional transit services.

At least three of the major work sites--the Arboretum, Texas Instruments, and Northwest
Techniplex--might be appropriate candidates for vanpooling types of non-traditional
transit services. Additionally three sub-areas of the Corridor could each be served by a
separate but comparable demand responsive service focused largely on non-work trips.

The following section describes the study approach; the sections that follow the first and
second describe in detail how the method was applied, the data used, the assumptions
made, and the financial undertaken.

Study Approach

The Study Team applied the method in the U.S. Highway 183 Corridor, one of six
corridors into which the Capital Metro service area has been divided for study and service
planning. The 183 Corridor itself was sub-divided into five sections for analyses and
presentation; these sections are shown on Map One. As the Map details, four sections fall
south of Leander with the East-West dividing line being U.S. Highway 183 and the
North-South dividing line being Spicewood Springs/McNeil Road. The cities of Leander
and Cedar Park comprise the fifth, and Northernmost, section of the

Corridor .

All analyses were performed at the Traffic Serial Zone level and aggregated to the
Section level. None of these five sections splits a Zone; some Sections do, however,
occasionally split Census tracts or zip codes.
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The Study Team evaluated a range of existing and potential non-traditional alternatives
including, a) taxi-based services and vanpools subsidized by Capital Metro but gperated
by another provider, b) demand-responsive services for the handicapped operated and
subsidized by Capital Metro, as well as ¢) vanpools gperated entirely by the private sector
with no appreciable public subsidy.

In order to analyze travel patterns in the five areas of the Corridor and to evaluate
alternative non-traditional options, the Study Team used population, employment, travel,
and land use information on these five sections from a number of primary and secondary
data sources (these are described in a special technical appendix to the report.

When essential data were not available, the Study Team was forced to rely on proxy or
default values. In addition the analyses often had to make assumptions about the nature
of traffic flows, service costs, or ridership parameters, etc.

To make this document accessible to the non-technical reader, as well as the professional
planner, the text describes only the major assumptions and default data underlying each
analysis. Specific technical details about the assumptions used in each analysis are
available in the Technical Appendices, which contain: a) a comprehensive description of
methods used to derive estimates etc., b) a complete listing of all proxy or default data
used, and c¢) a description of the source, and conditions, of all default data.

Case Study Organization

The 183 Corridor study had four major phases; this report is organized to highlight each
of these phases separately. Phase One analyzed socio-demographic characteristics, both
city-wide and specifically in the Corridor, to identify the circumstances under which
non-traditional or so-called "choice riders" might use carefully targeted non-traditional
transit services.

Phase Two identified travel flows within the Corridor and between Corridors,
distinguishing key work trip and non-work trip attractors in the Corridor--or
concentrated activity sites on which non-traditional service options could be focused.
Phase Three evaluated the cost and service characteristics of current Capital Metro non-
traditional transit services as well as comparable or interesting services provided around
the country.

Phase Four developed a series of implementation guidelines to match appropriate and
productive non-traditional options with various work and non-work trip attractors. Such
guidelines are designed to allow Capital Metro planning staff to evaluate the cost-
effectiveness of various options in the 183 Corridor and throughout the service area.

The next major section of this report focuses on Phase One of the Study which analyzed
the demographic and transportation characteristics of Corridor residents in an attempt to
indicate potential riders for non-traditional services. A latter section discusses Phase
Two, which identified major trip attractors and evaluated the implications of traffic flows
throughout the Corridor on potential transit usage

SOCIO-DEMOGRAPHIC PROFILE - PHASE I

Phase One analyzed socio-demographic characteristics in the Corridor because of the
significant relationship between transit use and certain population characteristics.
Historically transit use has been highest among the lowest paid workers and those without
cars--whether or not in the labor force. On the other hand, there is growing evidence
that--in certain narrowly defined situations-- higher income people with easy access to
cars will use transit.
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The Study Team analyzed two issues: the socio-economic characteristics of Corridor
residents, and, the known travel preferences of Corridor and Austin residents. The work
was designed to identify:

a) pockets of traditional transit riders living in the Corridor, that is, captive or
transit dependent riders--those who were poor, or carless, or with limited
access to a household car;

b) non-traditional transit riders who might be induced to use certain non-
traditional transit service for either work or non-work trips; and

¢) captive but also non-traditional riders, such as children travelling alone and
elderly drivers who occasionally wish to use transit services but will not sign
up for special services.

Overall the analyses below show that, while there are few traditional captive riders in the
183 Corridor--far less than in the City as a whole--there are pockets of potential riders
for carefully structured work and non-work transit services.

The following section first examines socio-economic information on those living in the
five sections of the Corridor, then analyzes what is known about city-wide travel patterns
and how those patterns might affect the 183 Corridor, and finally considers the transit
planning implications of these findings.

Socio-Economic Information

The 183 Corridor is typical of many suburban places in Austin and the nation; with
roughly 60 square miles and 60,000 people the average density is very low--under 1000
people per square mile. Most of those living in the Corridor have above average incomes,
drive cars, and face relatively few disadvantages.

There are few people in the Corridor who fit the classic definition of traditional transit
riders. Table Eighteen, which is based on published 1980 Census data, augmented by
1985 data from the City of Austin, shows that no more than 8% of the households in any
part of the Corridor live below poverty level ; the highest concentration of those
households are in the northernmost end of the Corridor (Leander and Cedar Park). While
roughly 10% of the entire city of Austin is over 65 years of age, Corridor residents are
much younger; only one section, that south of McNeil Road and east of Highway 183,
has more than a 5% elderly population.

Table Eighteen also shows that few of either the elderly or children are poor, although
both groups traditionally make up a significant percentage of those living below poverty
level in most communities. Less than 1% of any of the elderly in the Corridor are below
poverty level and two sections have no poverty-level elderly at all. No more than 4% of
the children of any section of the Corridor are poor and the average for the Corridor is
closer to 2%. The small concentrations of poor old and young people that do exist are
again at the Leander/Cedar Park end of the Corridor.

Table Nineteen which is also based on published Census data augmented by 1985 City of
Austin data, shows that few people in the Corridor lack adequate transportation resources

i

In 1980 the income cut-off for poverty-level for non-farm
families of four people was $8,414.
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or face transportation problems. Under 1% of the total population report a transit
disability; the percentage of elderly reporting transit disabilities is often double that of the
total population--and still under 1%!. Roughly 5% of families in the Corridor are headed
by females (far less than the Austin average) but roughly 17% of such women in the
entire city of Austin do not own a car; comparable figures are not available for the
Corridor.

Overall there are barely any households in the Corridor that do not have at least one car.
In fact, most Corridor residents have access to more than one car; Census data show that
almost three-fourths of all households have two or more cars. In fact roughly one-third
of all households have three or more cars! Car ownership rates are explained in part by
the number of two worker households; over half of all families in the Corridor have two
adult workers and another 9-15% have three or more workers.

Obviously, while there may be small pockets of "captive" transit riders in the area,
particularly in Leander and Cedar Park, the potential market for non-traditional services
is among those who can chose to drive, or be driven, but who will use transit if it meets
higher and very specific performance criteria.

The following section focuses in greater detail on the transportation patterns of Austin
residents. This analysis suggests the circumstances under which non-traditional people
have been willing to use non-traditional transit options in Austin.

AUSTIN TRANSPORTATION PATTERNS - PHASE 11
Introduction

This section focuses on the home-to-work travel patterns of Austin residents with an
emphasis on who uses public transit or paratransit and under which circumstances. This
information may indicate the willingness of non-captive travellers to use transit or non-
traditional options like vanpools.

The analyses presented below show that, while the use of transit is heaviest among lower
income groups, there is some small use by fairly high income individuals. The analyses
also show that more women than men carpool to work but that larger carpools are
dominated by higher income, generally male, travellers! Both circumstances suggest that
there is indeed a market for carefully designed non-traditional options in the 183
Corridor and similar areas in Austin,

Traditional Transit Usage

Austin transit users exemplify ridership patterns found throughout the country; in
general transit ridership is negatively correlated with income. In 1980 Austinites were
less likely to use transit to work as their household income went up; Table Twenty shows
that less than 11% of any income group used the bus to go to work.

As transit ridership went down car use usually went up, although at very low incomes
(under $10,000) and very high incomes (over $40,000) walking, cycling, and working at
home were significant work trip modes. These Census findings, showing an inverse
relationship between transit use and income, are consistent with the Capital Metro On-
Board study which found that almost 50% of all bus riders had household incomes under
$15,000.

However there are patterns in Austin’s transit ridership that have implications for
predicting non-traditional ridership in the 183 Corridor. Table Twenty-One, which
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Table 2
Mode to Work by Household Income, Austin, 1980

7

Public
Household Income Car* Transit Other**

Under 5,000 73.5 10.8 15.7
5,000 - 9,999 83.2 48 12.0
10,000 - 14,999 89.4 4.3 6.4
15,000 - 19,999 94.2 2.1 3.8
20,000 - 24,999 94.7 1.6 3.7
25,000 - 29,999 94.7 0.5 4.8
30,000 - 34,999 97.4 1.7 0.9
35,000 - 39,999 95.4 - 46
More than 40,000 91.0 0.6 8.4

* "Car" includes drivers & passengers

** "Other" includes walking, cycling, and working-at-home

SOURCE: Derived from the U.S. Bureau of the Census (1983), Census of Population and Housing,
1980, Public Use Microdata, Sample B, Texas.
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Table 21

1980 Transit Users to Work by Sex and Household
Income, Austin

Household Income Male Female
Under $5,000 18.8 22.2
5,000 - 9,999 18.8 29.6

10,000 - 14,999 31.3 18.5
15,000 - 19,999 6.3 14.8
20,000 - 24,999 12.5 7.4
25,000 - 29,999 6.3 -
30,000 - 34,999 6.3 3.7
35,000 - 39,999 - -
More than 40,000 - 3.7
Total 100.0" 100.0"

* Does not actually add to 100 beause of rounding errors

SOURCE: Derived from the U.S. Bureau of the Census (1983), Census of Population and Housing,
1980, Public Use Microdata, Sample B, Texas.
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disaggregates transit users by sex as well as household income, shows that more female
riders had low income than male riders; that is, higher income men were more willing to
use transit than comparable female workers. Over half of all female transit riders had
incomes under $10,000 and almost all female transit riders had incomes below $20,0000.
However almost one-fourth of all male riders had incomes above $20,000.

In short, while all women are more likely to use transit for the home to work trip (10%
compared to 8% for men), higher income men are more likely to use transit than
comparable women. This may reflect differences in the location of men and women’s
traditional employment opportunities in Austin; there may be greater spatial
concentrations of low income jobs for women, on one hand, and of higher income jobs
for men, on the other. Such employment concentrations are an encouragement to transit
use in suburban areas.

Carpool Use Patterns

There are similar patterns in carpool use data; while few people do carpool, overall
women are more likely to do so than men, and, higher income men are more likely to do
so than comparable women. Table Twenty-Two shows the first pattern clearly: of the
90+% of travellers going to work by car, over 70% are driving alone at all income levels.
Table Twenty-Three also illustrates this pattern: differences, as with transit, may be sex
related. Among those who use a car to travel to work, greater percentages of women are
carpool members than men.

Table Twenty-Two also shows, perhaps surprisingly, that carpool usage seems to go up as
income increases, being highest at incomes in the mid $30,000 and only dropping off at
incomes above $40,000. In fact those making between $30 and 40,000 are more likely to
carpool than those making between $5 and 15,000!

Table Twenty-Four also illustrates the second major carpool usage pattern; high income
men are more likely to be in a carpool than comparable women. Over 53% of all women
who are carpool members have incomes below $20,000 while almost 70% of all male
carpool members have incomes above $20,000. At every income level above $20,000 men
are more likely to be in a carpool than women with comparable household incomes.

Table Twenty-Five shows a surprising trend; in general the size of the carpool goes up as
household income goes up. The overwhelming number of two person carpools are made
up of people with incomes below $25,000 while over 70% of four person carpools are
made up of those with incomes above $25,000.

Of course, most carpools have only two members and the overwhelming majority are
composed of spouses driving to work together; in short, most two member carpools are
not "choice" carpools and the two workers may not be employed near one another. (The
Capital Metro marketing study found that 81% of all Austin carpools were composed of
people related to one another or living together.) But it seems safe to assume that the
larger carpools, while only a small percentage of all carpools, are, indeed, composed of
non family members or "choice" riders, who probably do work near one another.

Implications

These two sets of analyses show that there is a small group of higher income individuals
who use transit or join non-family carpools. First, the basic demographic data suggest
that there are a small number of non-traditional riders, such as children and the elderly as
well as those in one-car households, who might use a customized non-work transit
service. Second, the PUMS Census data suggest that higher income individuals in Austin
can be induced to use vanpool type transit services similar to carpools if these services
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Table 22

1980 Type of Auto Use To Work by Household
Income, Austin

Household Income Driving Alone Carpool Member

Under 5,000 80.3 19.7

5,000 - 9,999 78.7 21.3
10,000 - 14,999 72.4 27.6
15,000 - 19,999 72.2 27.8
20,000 - 24,999 77.7 223
25,000 - 29,999 80.3 19.7
30,000 - 34,999 70.8 29.2
35,000 - 39,999 73.2 26.8
More than 40,000 84 .1 16.9

SOURCE: Derived from the U.S. Bureau of the Census (1983), Census of Population and Housing,
1980, Public Use Microdata, Sample B, Texas.

Table 23

1980 Type of Auto Use To Work by Sex of
Respondent, Austin

Sex Driving Alone Carpool Member
Male 79.3 20.7
Female 72.7 27.3

SOURCE: Derived from the U.S. Bureau of the Census (1983), Census of Population and Housing,
1980, Public Use Microdata, Sample B, Texas.
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Table 24

Likelihood of Being in Carpool to Work by
Sex and Household Income

% Carpool Members

Household Income Males Females
Under $5,000 5.9 1.2
5,000 - 9,999 8.2 156.5

10,000 - 14,999 18.7 15.5
15,000 - 19,999 156.8 21.4
20,000 - 24,999 15.8 14.9
25,000 - 29,999 11.7 8.9
30,000 - 34,999 9.9 9.5
35,000 - 39,999 5.9 7.1
More than 40,000 8.2 6.0
Total 100.0 100.0

SOURCE: Derived from the U.S. Bureau of the Census (1983), Census of Population and Housing,
1980, Public Use Microdata, Sample B, Texas.
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meet their specific worktrip needs.
TRANSPORTATION FLOWS IN THE 183 CORRIDOR - PHASE III

The goal of Phase Two was to identify the work and non-work trip patterns within the
Corridor which might be matched to promising non-traditional transit options. To do so,
the analyses identified: 1) flows between the 183 Corridor and other parts of Austin by
type of trip, 2) flows within the Corridor by type of trip, 3) major work-trip and non-
work trips attractors within the Corridor, and 4) the number of trips attracted daily to
those work and non-work sites.

The Team identified five major employment concentrations and five major
shopping/personal business concentrations and then considered which non-traditional

options could be matched to the daily trips attracted to those land use patterns, giving
weight to the demographic analyses conducted in Phase One.

The kind and location of both employment centers and employees suggested that vanpool
options would be most appropriate for non-traditional work oriented trips. The kind of
non-work concentrations and the demographic make-up of the Corridor suggested that
demand-responsive options would most appropriate for discretionary (ie non-work) trips.

Phase Two analyses show that three of the major work sites--the Arboretum, Texas
Instruments, and Northwest Techniplex--might be appropriate candidates for vanpooling
types of non-traditional transit services. The analyses also show that three sub-areas of
the Corridor could each be served by a separate but comparable demand responsive
service focused largely on non-work trips.

Inter-corridor flows

Most Corridor residents do not work within the Corridor but, like most modern suburban
workers, they also do not work in the traditional core of the city. Table Twenty-Six
shows inter- and intra-Corridor flows by trip purpose as derived from the 1988 ,
Marketing Baseline Study conducted for Capital Metro by Nustats, Inc.; roughly 11% of
work trips generated by residents within the Corridor stay in the Corridor while the
overwhelming majority--77%--work in other non-downtown areas of the City.

Non-work trips for shopping, medical, socializing, and personal business are much more
likely to stay within the Corridor; roughly 75% of those trips are destined for facilities
within the 17 mile long Corridor.

The percentages of trips found to stay within the Corridor for work and non-work trips,
11% and 70% respectively, were used in subsequent analyses as default values where more
site specific information was not available.

Tri ractors and generator

In the second part of Phase Two the Study Team identified five major work trip and five
non-work trip attractors in the Corridor and calculated the trips from within the Corridor
attracted to, or near, each of these major attractors. The Team then considered how many
of these trips were likely candidates for the non-traditional transit options suggested by
Phase One: vanpooling and community demand responsive services.
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Major Employment Sites

Most of the commercial and industrial development in the Corridor occurred in the
southern portion, below Highway 620. Moreover the majority of those sites were "strip
developments," on or adjacent to Highway 183. Residential development however, while
also heavier in the southern end, was distributed all through the land area of the Corridor.

The Corridor has five major employers or employment concentrations, all in the southern
portion below Highway 620, as shown on Map Two: The Arboretum Office Complex, a
small 3M facility, The Stratum office complex near Balcones Woods, the large Texas
Instruments site near the middle of the Corridor, and N.W. Techniplex, adjacent to Texas
Instruments.

Table Twenty-Seven shows that approximately 1,000 of the 7,500 employees at these five
sites live in the Corridor. However additional analysis shows that a significant percentage
of those workers lived too close to their employment site to be good candidates for
vanpooling or any other non-traditional transit services in the absence of sanctions against
driving alone or parking at the job.

Data from other cities clearly indicate the relationship between distance from work and
the use of company oriented vanpools; at the 3M facility in St. Paul, often heralded for
its encouragement of transit and paratransit modes, approximately 13% of the total
workforce comes to work in a vanpool but only 15% of all vanpoolers live less than ten
miles from the job. VPSI, the national private firm which operates vanpools in Austin
(see the following section), will not consider organizing such services less than 15 miles
from the employment site, unless it receives a subsidy.

Tables Twenty-Eight and Twenty-Nine illustrate two ways in which the Study Team
estimated the number of potential vanpoolers among the employees at each of the five
major work sites. Table Twenty-Eight estimates a high and a moderate percentage of all
employees who live in the Corridor who might vanpool or rideshare. The percentages
used were based in part on 3M’s experience and in part on the experiences of other cities
reported on in the literature,

Table Twenty-Nine, with the smaller estimates, is perhaps the more realistic assessment;
it also estimates a high and low percentage, but only of those employees living over ten
miles away from each of the five work sites. In general, all of the employees shown in
this Table live in the northernmost end of the Corridor in Leander and Cedar Park,
although some potential riders among Arboretum employees live slightly south of those
cities.

It is clear that the moderate numbers of workers at each site would hardly support a
vanpool effort. However, given active company encouragement and perhaps sufficient
financial incentives, at least three of the major work sites--the Arboretum, Texas
Instruments, and Northwest Techniplex--might be appropriate candidates for vanpooling
types of non-traditional transit services.

Non Work Trip Attractors
There are seven major grocery stores located in five major shopping centers in the

Corridor; they are shown on Map Three. Although there is substantial commercial
development all along U.S. Highway 183, most of the shopping and routine commercial
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MAJOR EMPLOYERS
IN THE 183 CORRIDOR
(August 1988)

‘ The Arboretum

% TheAvallon
@  TheStraum
® v
Texas Instruments

N.W Technmiplex

73



apo) diz Aq saakojdws sjuawnisu| sexa] Jo 8ouapisal

j0 saoeid jo Bunsy e pue (2861 ‘Wwswabeuepy yimoro) pue Buuueld) uoilewsojul punoibxoeg
G 10]03S puk {1 J0)09S ‘E JO WBwurdaq S92IN0SaY UBLINH SUl YIM SUOIIeSIaAueD auoyds|a |
‘(8861 "qa4 ‘ou| 1eisnN) ona fende) 1o0j Apmig sulaseq Hunaspeyy uo boday ‘€861 ‘ApniS
uoneuodsuel] {euosiad feuotienN ‘Loday uonessuas) duj 31| ayl ul papiroid uoneWwIo WO PAALIQ :S80IN0S

G8 . 8€E"1 000°0SS Buipiing 83140 x8|diuyod] "M'N
699 oo¢.N m:_._:—om_:cm_z Em_n_ SjuswinJlsul sexa |
LE . 85 000°0v2 Buipjing 8010 wnlens ayi
v8 0o€ resisnpu o We|
261 . V162 mc_u__sm = 1TTg) . X8|dUWI0D B3O WINaI0qIY., [BJ01
8l 002 Buipjing 8010 feuoniewslu| aseD yyesH
L2 . 80 90,9t Buiping 9010 SiIiH 1eai)
ve . 09€ 000'sv1 Buippng 80130 o4 wnjasoqly
G8 . 86€°1L 000°0SS Buipying 8010 Z wnjasoqly
6¢ . 809 000°052 Suipjing 8210 I wnjajoqy

(sdul uosidd) INIWAOTIdNI [(1934 °bS) 3IdAl X31dWOD

SNOILOVHLLY a3ivinoivd.| v3uv

HOAIHYHOD-NI HO 1VNLOV

MNv3d WY
a3LnNdnwod

HOQIHHOD €81 IHL NI SHIAOTdNI HONVN 3HL OL Q3LOVHLILY Sdidl

LT 9lqeL




Table 28

POTENTIAL RIDE-SHARING NON-TRADITIONAL OPTIONS
RIDERSHIP FOR THE WORK TRIP

COMPUTED AM.
PEAK IN-CORRIDOR

POTENTIAL RIDE-SHARING

NON-TRADITIONAL OPTIONS
: RIDERSHIP

(number of vanpool subscribers)

WORK-TRIP HIGH MODERATE

COMPLEX ATTRACTIONS 13% 3%
Arboretum Office Complex 192 26. 6
M 84 11 3
The Stratum 37 5 1
Texas Instruments 669 89 20
Northwest Techniplex ' 85 11 3

Table 29

POTENTIAL RIDE-SHARING NON-TRADITIONAL OPTIONS RIDERSHIP
FOR THE WORK TRIP FOR TRAVEL DISTANCES OVER TEN MILES

COMPUTED A.M. POTENTIAL RIDE-SHARING
PEAK IN-CORRIDOR |NON-TRADITIONAL OPTIONS
WORK-TRIP RIDERSHIP

ATTRACTIONS FOR |(number of vanpool subscribers)

TRAVEL DISTANCES HIGH MODERATE
COMPLEX OVER 10 MILES 13% 3%
Arboretum Office Complex 147 20 4
M 25 ‘ 3 1
The Stratum 29 4 1
Texas Instruments 180 24 5
Northwest Techniplex 65 9 2

Sources: See Table Eleven and Technical Appendix.




MAJOR NON-WORK TRIP
ATTRACTORS IN THE
183 CORRIDOR
{August 1988)

Simon David
K saeway
Pick & Save
Tom Thumb
Skaggs
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sites appear to be located in the shopping centers which these grocery stores "anchor” *,
Two major medical facilities in the Corridor are near Balcones Woods in the southern end
of the Corridor.

Table Thirty shows that four of the five shopping centers attract a significant number of
daily trips from inside the Corridor. The Simon David store near the Arboretum, which
is located at the very southernmost border of the Corridor, largely serves the residents of
other Corridors.

Phase One findings, based on 1980 Census data, suggested that there are a small number
of potential riders for a non-work demand responsive service. Phase Two analyses show
that there is an appreciable market for such services under even conservative estimates of
potential ridership.

Table Thirty-One shows that even if only 1% of all shopping, personal business, and other
non-work trips were to be made using non-traditional service, there would be roughly
500 potential trips per day. ( NPTS data show that roughly 1% of all non-work trips in
the U.S. are made using conventional transit; the Capital Metro Baseline study shows a
comparable figure for Austin.) If the superior nature of the service were to induce
greatest ridership, as many as 1,500 trips per day would use a demand responsive service.

The location of these shopping centers, and the magnitude and nature of the travel they
attract, suggest that there are three sub-areas of the Corridor which could each be served
by a separate but comparable demand responsive service focused largely on non-work
trips. There are three reasons for dividing the entire Corridor into three community
service sections.

First, as Table Thirty-One shows, there is sufficient ridership to support three separate
community based services, even under conservative ridership estimates. Second, NPTS
data show that people do most (almost 2/3) of their shopping and the majority of their
other personal business (50-80%) within five miles of their home so most of their needs
would be taken care of in one community service area.

Third, the Corridor is too large to be efficiently served by only one system--doing so
would sharply reduce the level of service delivered to passengers and would drastically
reduce ridership. To address any problems created by restricting service to a one specific
area, each service area could overlap slightly so that 90% of all the potential non-work
destinations of an individual household would be served by one community demand
responsive service. Additionally a special but much higher fare could be set for out-of-
area trips.

A complete list of all commercial and shopping sites in the corridor appears in
the Appendix which also contains a list of all stores at each of the five centers.
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Implications

Because there are concentrated sites of both employment and commercial activity within
the Corridor, there are definite opportunities for some kinds of non-traditional transit
services. These range from employer based or sponsored vanpools serving the large
employment sites to community based demand responsive services serving heavily
developed portions of the Corridor.

The next section considers 1) what it would cost to provide these services which seem
initially appropriate and 2) how Capital Metro can evaluate the cost-effectiveness of
comparable services in other portions of the City.

COST AND SERVICE CHARACTERISTICS - PHASE III

The goal of Phase Three was to identify the cost and service patterns of the most
promising non-traditional transit options, to identify potential ridership and ultimately
productivity for such options, and to consider their cost effectiveness. To do so, the
Study Team 1) analyzed the cost and servicé patterns of the non-traditional services
already underway in Austin, 2) compiled cost and service data on similar systems .
throughout the country, and 3) suggested the likely cost and productivity ranges that
Capital Metro would face in implementing promising options in the 183 Corridor or
elsewhere in Austin.

The Study considered as "non-traditional" services those that differ from fixed route
services in either the way services are delivered, who actually delivers them, or how a
public subsidy is administered.

Because Phase One and Phase Two suggested definite types of non-traditional services
which would be most appropriate for the Corridor--vanpools and community-based
demand responsive services--this Phase focused on different ways to provide these
services. The Study Team analyzed options ranging from totally private delivery and
financing of vanpooling (much the way the VPSI vans in Austin now operate) to the taxi
operator providing demand-responsive services to the general public (much the way the
current Elderly and Handicapped services are delivered in Austin).

Austin’s Non-Traditional Services

Capital Metro has been diversifying the type of transit services it provides and it has been
increasing the proportion of services contracted with private companies. Capital Metro
currently provides or authorizes demand responsive service to the elderly and
handicapped, feeder service to express buses, vans substituting for fixed route buses in
low density areas or on weekends or evenings, and vanpools for the commuter trip.

All of Capital Metro’s current non-traditional options are shown in Table Thirty-Two;
the Table makes clear that almost all of these options involve private providers in major
service roles. The Table also shows that cost figures for different providers a) range
widely from a high of almost $35/hour to a low near $20/hour and b) that all cost figures
are not easily comparable because Capital Metro pays differently for different services.

80



Table 32

NON TRADITIONAL TRANSIT OPTIONS OPERATED OR
CONTRACTED BY CAPITAL METRO (CMTA)

COST 10
TYPE OF SERVICE PROVIDER | VEHICLES CMTA RIDERSHIP
GENERAL PUBLIC
FIXED ROUTE
Off-Peak and Saturday American Cab |14 pass. vans |$34.93 / hour 5 riders / trip
fixed suburban route
Saturday fixed suburban route | American Cab | 14 pass. vans{$34.93 / hour 6 riders / trip

Express (4 trips per day)
OTHER

Vanpools {from nearby towns
to the CBD)

Demand responsive from the
Northwest area to the central
city

Feeder Service from
Northwest communities
to an express bus service
to the central city

ELDERLY & HANDICAPPED

Special Transit Services for
the ambulatory elderly and

the handicapped

Special Transit Services for the
elderly and the handicapped

American Cab

VPSI

CARTS

CARTS

American Cab

CMTA

14 pass. vans

14 pass. vans

Vans

Vans

Taxis

Special
vehicles

$34.93 / hour

$0.14 / pass.
or $972 / month*

$21 / hour

$21 / hour

$6.95 / pass.**
$8.47 / pass.*™"

$47.32 / hour

80 riders /
week

13 riders / trip

23 pass. trips /
week

191 pass.trips /
week

2,140 riders /
week

3,939 riders /
week

* Capital Metro acts as the project manager, in charge of marketing, management and facilitating
contacts. The cost shown is the CMTA administrative cost allocated to this service.
** Amount paid to the taxi company (December 1987).
*** Total cost which includes the amount paid to the taxi company and the internal administrative

cost (December 1987).

Sources: Capital Metro cost model for December 1987, conversations with CMTA officials,

CMTA route maps, and Capital Metro's 1988 Boarding and Alighting Survey.




An examination of the actual operating experiences of these non-traditional services
reveals that more expensive ones are also the more experimental and small-scale; given
either longer experience or larger passengers volumes it is likely that the cost of these
services will fall so they are a) comparable with other city non-traditional services and
thus fairly cost effective and b) comparable to costs found in other cities (discussed
below).

All of the costs figures shown in Table Thirty-Two are far lower than Capital Metro’s
estimated marginal cost for fixed route bus service--$42.32/revenue hour or for van
service--$45.57 . Overall most of the non-traditional services which Capital Metro
provides are relatively more cost effective than traditional services because of the great
differential between the contract costs and the Authority’s cost per vehicle hour of service
for new services.

The sections below describe each current Capital Metro service in greater depth.
Commuter Vanpool Service

There are two major types of vanpool service provided under Capital Metro auspices.
The first type of vanpool service is provided entirely by a private operator without any
direct public subsidy; Capital Metro participation is limited to marketing, matching
potential poolers, and facilitating contracts between riders and the company.

VPSI, the operator, is a subsidiary of Chrysler, which operates commuter vanpools around
the country. VPSI leases the vans to the users for approximately $560/month plus
7c/commute mile. The driver of the van is also a commuter; s/he does not pay for the
service and is able to use the van for private use when not in commuter service. The
driver however has to collect the fares from the other riders and to complete any required
paperwork.

Currently each 15-person capacity van averages 13 daily riders; in December of 1987
slightly over 7,000 passenger trips were carried by the vanpool system at an average fare
of roughly $50 per month. The fare to the rider is calculated by dividing total monthly
cost (rent and gas) by the number of days in service and the number of riders (less the
driver). Therefore the cost to each rider varies with the total ridership.

Capital Metro’s expenditures are very low. Acting only as the project manager in charge
of marketing, Capital Metro’s total cost in December was only $972 for the whole month
or l4c per passenger trip! Unfortunately this option is not appropriate for unsubsidized
trips within the Corridor because services are not cost effective if they involve less than a
30 mile round trip commute.

The second major type of vanpooling option is subsidized by Capital Metro % VPSI,
under contract to Capital Metro, is paid the difference between the fares collected from
riders and the minimum cost of operating a van. Originally the subsidized services were
designed as the way to reduce the negative impact of discontinuing two fixed route
services: the Leander-Ed Bluestein Express and the Northwest Hills Express. In January
of 1988, two vanpools began operating in the 183-Ed Bluestein corridor, each serving, on
average 12 passengers apiece while one vanpool began in the Northwest Hills area, with
much lower average ridership.

Currently Capital Metro has a system-wide fare free policy. Prior to that, each passenger
paid $34/month if there were ten or fewer passengers but only $24/month if there were
13 passengers. Capital Metro's subsidy varied monthly as ridership varied but averaged
from $350 - $500 per month per vanpool Now, of course, Capital Metro pays the entire
cost of vanpool service. (In October of 1988 Capital Metro paid $459, $436, and $358 for
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each of the three services respectively 3

Because these services have been so successful, Capital Metro decided that would help
commuters in the service area to form vanpools and to receive operating subsidies “.
Capital Metro provides interested individuals with a 1989 15-seat van and help then in
securing riders. Although only a few vans were formed this way, Capital Metro is excited
about the concept.

Demand Responsive Services

Capital Metro provides two demand responsive services: those provided city-wide to
elderly and handicapped people, and those provided only in the 183 Corridor for residents
of Lago Vista, Jonestown, and Cedar Park.

Capital Metro’s only truly demand responsive option serving all destinations is the special
service available to all individuals older than 70 or those who, by reason of disability, are
unable to use regular buses. Capxtal Metro provides two types of service; Capltal Metro
itself provides demand responsive service for some riders in wheelchaxrs, using specially
equipped publxc vehicles and Authorlty drivers. In addition, Capital Metro contracts with
a local taxi operator to provide service for the elderly and the disabled, both those in
wheelchairs and those who can ride in ordinary vehicles. The taxi operator carries almost
all ambulatory riders and approximately 30% of those in wheelchairs.

The contract taxi option provides service to approximately 2,140 one-way trips/week at a
cost of $8.50 per passenger (above the $ .60 fare paid by riders); this cost includes $6.96
paid to the taxi operator and $1.54 in administrative costs incurred by Capital Metro °.
The Capital Metro demand responsive vehicles for those in wheelchairs carry
approximately 3,900 riders/week at a cost of roughly $13.00 per passenger. Part of the
cost differential is the lower productivity involved in serving seriously handicapped
people.

Both demand responsive services have experienced significant increases in ridership in the
last two years, with combined growth far ahead of the Authority’s impressive 32%
ridership gain. Between the beginning of 1986 and the beginning of 1989 special transit
ridership increased 55%.

The Authority s other demand responsive service is a far more limited one with far less
impressive rldershxp Capital Metro contracts with CARTS, the federally funded rural
transit prov1der in Travis and surrounding counties, to prov1de the Northwest Dial A Ride
(DAR) service. The DAR operates Monday, Wednesday, and Friday from any location in
Lago Vista, Jonestown, Leander, or Cedar Park to any location along the actual 183
Corridor (that is, extending beyond the artificial southern boundary of this study) and to
specific shoppmg malls and medical centers in Austin.

The DAR service, which requires a 24 hour advance notice, operates only once per day,
departing in the morning and returning in the early afternoon. Because of the severe
limits on service, ridership has been very low and relatively stable. Ridership in the first
seven months of 1989 was only 438 passenger trips (for the entire period), a 6% increase
over the comparable periods in 1987 and 1988.

Capital Metro pays CARTS $21.00/vehicle hour for this service. While low, given the

small ridership, the cost per passenger is higher than for the Authority’s other non-
traditional services.
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Other Non-Traditional Services

Capital Metro also provides other services which, while far more like traditional service,
are set apart by the fact that they are all delivered by private or non-profit operators
under contract to the Authority. Capital Metro operates several such options including
suburban feeder services and off-peak services.

Capital Metro contracts with CARTS, the rural public system, for the Northwest DAR, a
feeder service from Lago Vista and Jonestown to an express bus service departing from
Leander and serving the University of Texas and downtown. Ridership is high and
growing; during the first seven months of 1988 there were 5,758 passenger trips, a 73%
increase over the same time period in 1987. CARTS is also paid $21.00/hour for this
service.

The last major non-traditional service provided by Capital Metro is off-peak and
Saturday service on fixed suburban routes operated by a local taxi operator in vans.
Capital Metro awarded a contract to American Cab in August of 1988 paying
$34.93/revenue hour.

That cost was substantially higher than an equivalent hourly cost for elderly and
handicapped service provided for Capital Metro by the same operator, and substantially
higher than comparable services across the country (in higher labor cost areas). However,
the service was largely experimental and the operator was required to purchase vans for
which it has no other use. Recently Capital Metro negotiated the purchase of additional
hours of off-peak service from American Cab at $14.95 a vehicle hour.

Non-Traditional Services: Comparable Cost and Service Patterns

As part of Phase Three, the Study Team contacted over a dozen cities with interesting and
relevant non-traditional services and analyzed published reports covering the operations
of almost 90 systems or services. Rarely were completely comparable data available on
either costs or service standards but several clear patterns emerged which bear on Capital
Metro’s use of appropriate non-traditional options.

Several factors were of interest to the Study Team. First, the Team was concerned about
a unit cost measure, cost/vehicle hour, or the total service cost, including the
administrative cost borne by the contracting agency, divided by total hours in service (or
revenue hours). Unfortunately the Study Team couldn’t always tell if administrative costs
were included in reported total or unit costs; in the Capital Metro system such costs were
18% of total costs for some services.

But cost has to be balanced with a measure of the amount of service provided per hour;
the ultimate measure of cost-effectiveness is cost per passenger trip, usually total costs
divided by the total number of passenger trips. Ultimately this cost figure is based on
how productive the system is--how many passengers it carries during the time service is
available. The most useful productivity measure is passenger trips/vehicle hour. This
figure should be computed by dividing total daily (or weekly) ridership by every hour
service is in revenue service, including the times it has no one on board.

In fact some demand responsive systems, either because they consciously wish to hide low
productivity or because they don't understand the distinction, simply divide ridership by
only those hours when someone requested service. Doing so greatly inflates productivity
and hides the fact that vehicles may be underused for large portions of a service day
(when the contractor is still being paid or the system incurring an hourly charge).
Productivity figures for general public demand responsive systems over 7.0 passenger
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. *
trips/hour are very suspect

Several Tables in the Appendix summarize all relevant findings; they were too detailed
and complex to present in the text. The Appendix also lists the major published work
from which these findings were drawn. The major findings of this analyses are:

1) private or contracted delivery of non-traditional services was always cheaper
and generally more cost-effective than public delivery of the same service,
although the differential was greater for demand-responsive than vanpooling
services;

2) most demand-responsive contracted services averaged between $20-$30 per
vehicle hour, with the lowest costs always shown by taxi operators who
operated in their traditional mode, the highest costs generally shown by transit
agencies themselves operating demand-responsive services;

3) most contracted or publicly delivered vanpool services cost between $11-$20
per vehicle hour;

4) vanpool productivity was always high (80-90% of capacity) largely because
such services were rarely started unless sufficient riders had already signed up;

5 demand-responsive productivity varied with the clients and the service area;
it was generally much higher when service was delivered in limited areas; and

6) general public demand-responsive productivity realistically fell between 2.9
and 7.0 passenger trips/vehicle hour.

These findings are consistent with Capital Metro’s own non-traditional service cost and
service patterns (discussed above). In addition, they give weight to Phase One and Phase
Two analyses, which found that the most appropriate services for the 183 Corridor were
1) carefully crafted vanpools for work trip commuters and 2) demand-responsive service
for the general public in limited service areas.

These national cost and productivity patterns, combined with those already experienced in
Austin, gave the Study Team a way to develop cost-effectiveness and implementation
guidelines for non-traditional services; these were developed in Phase Four and are
described in the final section of this report.

IMPLEMENTATION AND COST EFFECTIVENESS GUIDELINES- PHASE IV

The overall objective of the first three Phases of this study was to indicate non-traditional
strategies appropriate for work and non-work trip needs in the 183 Corridor and
elsewhere in the service area. The Study Team has suggested that two non-traditional
options may be highly appropriate for the Corridor: vanpooling for major employment
centers, and, demand-responsive services in three sub-areas for non-work trips.

The objective of Phase Four, described in this section, was to develop guidelines to allow

Productivity for systems for the elderly and handicapped can be higher if many
people live in the same place (a community home for the mentally retarded, for
example) and/or are all going to one place (a congregate meal site for the elderly).
But such conditions rarely apply to general public demand responsive systems.
Moreover systems for the handicapped often have low productivity because it
takes so long to board and de-board handicapped travellers and because they often
make very long trips.
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Capital Metro to 1) judge if otherwise appropriate non-traditional service options are
cost-effective and 2) to chose between alternative ways of delivering the same type of
non-traditional services. These two issues are not, of course, mutually exclusive; one
way of delivering demand responsive service may be cost-effective while another is not.

In order to facilitate those decisions the Study Team developed guidelines on the three
major parameters of alternative service options: costs per vehicle hour (for all hours
vehicles are in revenue service), costs per passenger trip with different productivity
estimates, and_subsidies per passenger trip.

Overall, the guidelines developed in Phase Four suggest that vanpools centered on major
employment sites in the Corridor would be moderately to highly cost-effective under
either public or private administration of service delivery.

Demand responsive services for non-work trips in limited areas of the Corridor would be
very cost-effective if delivered by the private sector under contract to Capital Metro.
These services are cheaper than fixed route service, if measured on a vehicle hour basis,
and would require less subsidy per hour than fixed route service (by a factor of three to
one, under some ridership estimates).

Recognizing Policy Trade-Offs

Capital Metro must make a number of trade-offs in choosing service strategies. The
Study Team can provide guidelines, and does so here, but ultimately most service
decisions require major policy choices. Guidelines merely provide guidance--they are not
an end onto themselves.

Two very different services could have comparable service costs and even require
comparable subsidies: a very expensive service may attract many riders so the cost per
rider is equivalent to an inexpensive service which attracts few riders. The choice
between the two options requires several major policy decisions: should the Authority
chose the service that minimizes costs or the one that maximizes ridership if it can’t do
both?

Because transit options, traditional or non-traditional, generally require some public
subsidy, a major concern is the individual and total subsidy required by each option. The
subsidy, of course varies with productivity and cost, so the guidelines attempt to indicate
the percentage of total operating costs which must be subsidized.

Yet as with cost and ridership figures, the service decision can’t be based on subsidies
alone--the decision still requires policy evaluation. Because various parts of the service
area have different needs and face different problems the Authority already has varying
subsidy patterns: currently some traditional routes cover as much as 25% of all costs
while others cover only 4% of total costs. Moreover, some services may grow over time
ultimately reducing the subsidy required; other services may never become cheaper but
Capital Metro may wish to continue operations because of the nature of the users or local
needs.

The two following sections each focus separately on alternative ways to organize the
major types of non-traditional services identified as appropriate for the 183 Corridor by
the findings of Phases One through Three: vanpooling centered on major work trip sites,
and, demand-responsive services in three sub-areas of the Corridor. :
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Work Based Options

There are four major types of vanpooling options appropriate for the 183 Corridor
although only two are currently worth deeper investigation:

1) vanpools organized and sponsored by employers (such as 3M in St. Paul and
Shell in Houston),

2) vanpools organized entirely by the profit sector (such as VPSI in Austin and
elsewhere),

3) vanpools operated by the transit authority (as in Knoxville) and,

4) vanpools organized by the authority but provided by private firms.

The first two options are not considered further for intra-Corridor use because private
companies and employers have expressed no interest in either option.

Tables Thirty-Three and Thirty-Four focus separately on the two currently feasible
options, estimating the number of vehicles required to provide needed service to each of
the major employment sites under different ridership estimates, and, the costs of the
option at each work site. Because of the nature of vanpooling services, there is not much
difference in cost or vehicle patterns for the two services.

Table Thirty-Three illustrates the cost patterns and vehicle needs if Capital Metro were to
organize and operate the service; Table Thirty-Four illustrates comparable patterns if
Capital Metro only organized the service but contracted with a private provider to deliver
services. The average hourly cost/vehicle hour is $16.12 for Capital Metro and $15.29 for
services organized by Capital Metro but delivered by a private provider; these figures
represent the average fox; those types of services developed from the vanpool cost data
collected in Phase Three .

Tables Thirty-Four and Thirty-Five take the vehicle requirements and hourly costs
developed above and compute a) total revenue per trip under different ridership
assumptions given a $72.00/month fare (the average amount VPSI currently charges in
Austin), and b) the average daily subsidy required at each site with the two ridership
assumptions. Table Thirty-Four focuses on vanpool services organized and operated by
Capital Metro while Table Thirty-Five focuses on services contracted to a private
provider.

Both Tables show that two of the work sites cannot support either type of vanpooling
arrangement: the 3M facility and The Stratum. However there would be little or no
subsidy required at three sites--Texas Instruments, Northwest Techniplex, and the
Arboretum--if the high demand figures were accurate. In short these guidelines suggest
that vanpools centered on major employment sites in the Corridor would be moderately to
highly cost-effective under either type of service delivery administration, in situations
where traditional fixed route service would be ineffective and inappropriate.

Both estimates do not include any driver labor; both options are assumed to use
a driver who works at the employment destination and who provides necessary
bookkeeping, etc. in exchange for free travel. The Capital Metro estimate
includes vehicle acquisition and administrative costs; the private operator costs
are computed from VPSI data included in the Appendix.

87



“xipuaddy 39S U0y ], 9[qe L, WOLJ PIAL(] :SIOIMOS

"SisATeue Iyl Ul pasn sem Z1°91¢ Jo am3y sFeroae oy, ‘uorerado ur SwraIsAs J9Y10 103 $8°07$ 03 111§ Woly
saguer am3yy In0y/s00 9y [, “din "W’V Ue 10J 1503 3y 0 [enba st moy/1sod oy reys paurnsse seam 3 “xipuaddy 995

‘suonterado Surjooduea ur pasn A[esrd£1 are suea 1o08uassed ¢

191 191 I 1 T 6 X9[dIuyd9 ], 1ISOMYLION
[A%°)! 1 {AAY I (4 Y e SjuUMIISUT SeX3,
191 191 1 1 1 v wmneng ayj,
AR} 191 I I 1 € NE
Z191% L CAAX) 1 4 14 0z Xa[duwio)) VYO WgAI0qry
ANVINHA ANVINAd ANVINAA ANVINAQ ALVIAAON| HDIH NOILVALNAOIDNOOD
ALVIIAAON HOIH ALVIAAON HOIH dIAL-YI0M
vddL ‘'V *»ATAINOTA Avidd ‘IN'V

/ LSOO TVLOL

SATOIHIA A0 YAGINNN

ANVIAId dALVINLLSH

OULIN TVLIAVD A AALVIAIO TOOINVA
SHTIN NIL dHAO SIDNVILSIA TIAVIL 304
dI4L JA0OM JHL J0A SNOILLdO TVNOILLIAVIL-NON ONIIVHS-IdId 40 LSOD

€€ 2Iq. L




“X1pudddy 935 ‘UsUTY ] SIIqE L, WOXJ PIAUX] :SIIIN0S

‘suorzerado Surjooduea ur pasn AqpesrdAs are suea xo8uassed $1 »

6C°S1 6CSI I 1 4 6 x9[duyoa [, 1ISoMyuoN

6C'S1 850t I (4 S 144 SjuswInNnSuf Sex3,

6C°SI 6C°S1 I I I 14 uneng sy,

6C’S1 6C°S1 I I I € NE

6C°STS 86°0¢$ 1 [4 14 0¢ xa[dwoD) 3dLFO WAI0qIY

aANVINAd ANVINAd ANVIWIAd | ANVINIA JLVIAAONW| HODIH NOILLVILINIDNOD

ALVIAJOIN HOIH JLVIFAONW HOIH dIAL-YI0M
dI4L "WV / LSOD TVLOL «ATAINOTA Avid ‘W'Y

STIOIHIA A0 HIAIINNN

UNVINEd dALVINLLSH

JAAIAOYd ALVAIId V HLIM AILIVAINOD TOOdINVA

dIAL MYOM FHL 04 SNOILJO TVNOILIAVYL-NON ONIMVHS-AdId 40 LSOD

pe dlqel




*x1puaddy 90§ {UIAIUIAIS PUB USSUTY], SIIQEL WIOI] PAALIX] :S0MOS

"sisA[eue 1y} ur pasn sem z1°91$ Jo am3y oferoae oy, ‘wonesado ur SwASAS 19Y10 103 H8°0Z$ 01 141 [§ WOIJ

soduer am3y Moy/1s00 9], din "'V Ue 10 1505 a1 01 [enba ST MOY/IS00 ) 18yl poumsse sem 1] *xipuaddy 908

"Aep 1od sajru 0¢ Sunnurwod suosiad Q1 Yim wea & ut Suipu sa8usssed e sofreyo AULLMD [SJA 1By JUNOUTE 33 ST 00'ZL §
*arey Aue Ked 10u SI0OP PapadU UeA YB3 JOJ JOALIP U} 1By pawmsse os[e sem 3f “Aep Jod sdin om) pue qiuow sod sAep 1z Surumssy

9[q1Sea3 10N /N

|84 4! iv'e It IUET [484)! (48] Xo[dIuy3a], 159MyLON
9T'6 000 989 ILULe ot 1(A43 SJuoUMNSsy] Sexd,
J/N 86701 J/N. 148 [48)! (41918 wmjeng ayy,
d/N 69Tl J/N 1343 [49°)! <19l NE
86'01$ 8E'1$ P1°ss 98°0¢$ ([AR1£) yeTes X3[dwoD) PO UMeI0qy
(%) (%€1) (%) (%E€1) (%€) (%€1)
ANVINAdA ANVIIa ONVINIA | aNVINAd aNVIANARd AaNYINId NOLLVYLNAINOD
ALVITAOWN HODIH ALVIAdON HOIH JLVIFIAOIN HDIH dIAL-MIOM
*»34Vd +1UVA vdIdL "'V .
HLNOW/'SSVd/00°2L$ V | HLNOW/SSVd/00°TLS$ / LSOO TVLOL ADVIHAV
LV dIYL ¥3d dIJIN0dd |V LV dI4L ‘NW'V
AAISIAS IVIOL dAd IONIAITY TVIOL

OYLAN TVLIAVD A @ALVIALO TOOINVA
dIdL YYOM JTHL 304 SNOLLJO TVYNOILIAVHL-NON ONIAVHS-IAIA NI aAdINOId XAIs4ns

S¢ dqel




xipuaddy 99s ‘u0IyS1g pue UMY, SS[R ], WOY PIAUY(] :SIMOS

-Kep 1od sapr ()¢ Sunnuwod suoszad O YPIM UeA € Ul SurpL 1o3usssed e sa8reyd Afjuarmd [SJA eyl Junoure ays st 00'ZL $
‘arej Aue Ked 10U SI0p POPISU UBA YoBD I0J I9AUIP ) Jeyf) pawnsse os[e seam J] “Aep 1od sdin om) pue yuow 1ad sAep [z Sununssy

2[qIses) 10N /N

LV dIYL ¥dd a3din0Td
AJIS9AS TVIOL

V LV dIiL ‘W'Y

A AONIATY TVIOL

8s°¢cl 8¢°1 IL'1 L1 6C°S1 6C'S1 - X3[duy29 1, 1S9MYLION
ev'8 000 989 ILLE 6C°S1 85°0¢ Siuowmunsuy Sexs ],
d/N S1°0t 4/N 1459 6CS1 6C°S1 wmieng ayj,
J/N 9811 d/N tv'e 6T ¢l 6C°S1 NE
ST01$ 00°0$ 1483 98°0¢$ 6TSIS 85°0¢$ xa1dwio)) 20LJO W0y
(%€) (%€1) (%€) (%E1) (%€) (%ED)

ANVINId ANVINIA ANVINAA ONVINEA ANVINIA ONVINAd NOILVALNIAINOD

JLVIAJON HDIH JLVIIJON HDIH LLVIAJON HDIH dIAL-YI0M
«JUAVI «AAVI vdldL ‘W'V
HINOW/'SSVd/00'ZL$ V | HINOW/SSVd/00TLS / LSO TVLOL IDVIIAV

YHAAIAOUd ALVAIId V HLIM dAZLOVILNOD TOOdNVA
dI4L MA0M THL 04 SNOLLJO TVNOILIAVIL-NON ONIIVHS-AAIA NI aZ¥IN0dd AdQIS4NS

9¢ 3qeL




Non-Work Options

The findings of Phase Two and Three suggested that demand-responsive services in
limited sub-areas of the Corridor would be appropriate for meeting non-work trip needs.
There are three major ways to organize these services:

1) demand-responsive service in a limited area by a private operator charging for
dedicated vehicle hours of service under contract to a transit authority;

2) demand-responsive service in a limited area by the transit authority; and

3) demand-responsive service by a private operator charging by the passenger

trip under contract to a transit authority.

Tables Thirty-Six and Thirty-Seven illustrate the cost, vehicle requirements, and subsidy
patterns of each of the three major ways to deliver community demand-responsive
services, based on several ridership and productivity assumptions. The cost figures for
the contract options do not include administrative costs borne by the contracting agency.
The most sensitive assumptions are, indeed, those that deal with productivity, or the
number of riders who use a service in each hour it is available.

The least sensitive are the cost parameters because cost patterns across the country are
remarkably similar--as well as consistent with Austin’s current experiences. Therefore
each analyses assumes only one average cost per hour of service but computes a range of
productivity figures. The analyses also consider subsidy requirements under two different
fare assumptions.

Determining productivity is controversial because it is not clear why a system has only a
few passengers per hour; many analysts believe that there is a "natural” limit of roughly
7.0 passenger trips/hour above which a general public system cannot go simply because
the diverse origins and destinations of the riders prevent higher ridership. On the other
hand, some systems do not provide very good service so that lower ridership figures may
represent--not capacity constraints--but rather rational rider response to poor service.

Table Thirty-Seven indicates the number of vehicles required to service two levels of
estimated demand for non-work trips in the three sub-areas of the Corridor. Table
Thirty-Eight shows that the average cost per hour of service ranges from just under $18
to just over $30 with taxi operators charging by the ride being much cheaper than transit
authority delivered service. Given the vehicle requirements computed in Table Thirty
Seven, subsidy requirements per passenger hour range from $8 to $28, with private
service delivery being the lowest and public delivery being the highest.

Overall, if measured on a vehicle hour basis, these services are both cheaper than
traditional fixed route services and, because they are less costly, they require less subsidy
per hour than fixed route service (by a factor of three to one, under some ridership
estimates).

POLICY CONSIDERATIONS

The analyses above suggest that both vanpooling and demand-responsive services could be
cost-efficient in the 183 Corridor. Much of the ultimate assessment depends on Capital
Metro’s overall goals and objectives and on the actual rather than theoretical ridership.
However, Capital Metro, and other public agencies in the service area, could undertake
some policies which would enhance ridership and ultimately the feasibility of these
options.
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Table 37

VEHICLE REQUIREMENTS FOR THE NON-WORK TRIPS

NUMBER OF VEHICLES
REQUIRED HOURLY IN
EACH SERVICE AREA
AVERAGE HOURLY
ESTIMATED TRANSIT{| HIGH PROD. | AVG. PROD.
OPTION DEMAND 6.0 PASS./HR.[3.0 PASS./HR.
HIGH |Service Area, South 46 8 15
R  |private contractor North 46 8 15
I Leander/C.P. 28 5 9
D
E
R |Service Area, South 46 8 15
S |transit authority North 46 8 15
H Leander/C.P. 28 5 9
) ¢
P
(3%) |Service Area, South 46 8 15
shared North 46 8 15
Leander/C.P. 28 5 9
AVG. {Service Area, South 15 3 5
R |private contractor North 15 3 5
I Leander/C.P. 9 2 3
D
E
R |Service Area, South 15 3 5
S |wransit authority North 15 3 5
H Leander/C.P. 9 2 3
1 :
P
(1%) |Service Area, South 15 3 5
shared North 15 3 5
Leander/C.P. 9 2 3
Source: See Technical Appendix.
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There are several policies or practices which have been used effectively elsewhere to
promote transit and ridesharing. These range from subsidizing vanpools to changing
parking requirements at suburban employment concentrations. Obviously some of these
policies have little to do with the Transit Authority but it might be wise to help other
public bodies remember how relevant are their actions to the success of transit options.

SUMMARY

Overall the Study Team found that all of the non-traditional options appropriate for the
183 Corridor would or do incur costs lower than Capital Metro’s average cost/hour for
fixed route bus service. With total subsidies at or below those required by conventional
transit services, several non-traditional services could be implemented in the Corridor.

At least three of the major work sites--the Arboretum, Texas Instruments, and Northwest
Techniplex--might be appropriate candidates for vanpooling types of non-traditional
transit services. Services could be cost-effectively delivered to these sites by either the
Transit Authority or private contractors; in some circumstances no subsidy would be
required at all.

The study area could be divided into three sub-areas, each being served by a separate but
comparable demand responsive service focused largely on non-work trips. In general,
private providers would be more cost-effective, although public subsidies would still be
required. The subsidy required by the least expensive options would be roughly one third
of Capital Metro’s current cost per vehicle hour.
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NOTES

Estimates provided by Nancy Edmonson in a July 19, 1988 memo; these are the marginal
costs of providing new or small-scale additional services. They are more than double
the average cost per revenue hour for the entire system.

Information provided by Howard Goldman, Capital Metro, Dec. 9, 1988.

Data supplied by Howard Goldman, Capital Metro, December 9, 1988.

"Funding begins for vanpools operating in CMTA service area; success of pilot program
sets new policy," Capital Metro Star, vol. 4, no. 3, Winter 1988, p. 7.

These cost and ridership figures were estimates for August 1988 made by Nancy
Edmonson, Capital Metro.
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SUMMARY TECHNICAL APPENDIX

DATA AND DEFAULT SOURCES

The City of Austin Office of Land Development Services and the Division of Planning and
Growth Management (both now incorporated into one City Planning Department), were
major sources of information on land use, employment, and population characteristics in
the Corridor. The land use and economic information supplied by the Austin Planning
Department was augmented by several windshield surveys undertaken by the Study Team
in July of 1988. Additional demographic information was obtained directly or indirectly
from the Austin Transportation Study (ATS). Texas Instruments and 3M, two large
employers in the Corridor, also provided useful employment information; VPSI, a private

vanpool operator, provided cost specifications.

In order to conduct the transportation analyses required in each Phase, (for example to
predict the number of shopping trips attracted to each of the Corridor’s Shopping

Centers), the Study Team developed detailed spreadsheet models. To address local data
deficiencies the Team used a series of "proxy" or default measures derived from several

sources:

1) the Institute of Traffic Engineering’s (ITE) Trip Generation Manual,

2) published and unpublished data from the 1983 National Personal Transportation

Study (NPTS),



3) published and tape-readable data from the 1980 U.S. Census of Austin by

census tract and city-wide, and,

4) Austin-specific data developed by other researchers or studies, particularly the

Capital Metro 1988 Marketing Baseline Study (by Nustats).
Because the Study Team needed analytical data at the Traffic Serial Zone level--small
geographic units widely used in transportation planning--a number of conversions between
census tracts, traffic zones, and zip codes were required. Since the boundaries of these
various units did not always match, some estimation was required. The second Technical
Appendix describes the conversion factors and the boundary estimates.

METHODOLOGY BY PHASE

PHASE ONE-DEMOGRAPHIC ANALYSIS
The Study Team based these analyses on three major data sources:

1) 1980 published Census data for Austin by Census track;

2) 1985 population and socio-demographic data available by Traffic Serial Zone,

prepared by Capital Metro, the City of Austin, and ATS.

3) a 1% sample of Austin’s 1980 Census data available on tape (PUMS) for Austin

city-wide; and
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In addition, data from the Capital Metro marketing and on-board studies were used to

supplement the Census data.

The first two sources, data available from the published 1980 Census, as updated by City
of Austin data and Capital Metro, were the foundation of the evaluations of Corridor

specific socio-demographic characteristics.

The analyses of transit and carpool use were based on tape readable Public Use Micro-

Sample data (PUMS), a product of the 1980 Census; the PUMS data set ultimately

represents a 1% sample of the Austin population. The PUMS data allowed the Study Team
to formulate its own questions and cross-tabulations and not to rely simply on published

Census tables.

Unfortunately, the PUMS data set suffers from several serious deficiencies, two of which
it shares with all Census data: 1) there are only four transportation questions in the
Census, all relating to home-to-work travel; 2) less than 40% of all transportation
responses were coded by Census because of financial constraints; 3) the PUMS data set
deletes most locational information to protect the anonymity of households; and 4) the
sample size become very small when the 1% sample is disaggregated (for example, by sex,

car ownership, hours worked per week, mode to work, etc.)

PHASE TWO-MAJOR TRIP ATTRACTORS

The Study Team identified major employment and non-employment work sites, and
calculated the number of square feet in each, using data available from the Division of

Planning and Growth Management which had prepared Sector Reports for the two sectors
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in which the 183 Corridor sits, and, from detailed land use maps prepared by the Office
of Land Development Services. These sources were confirmed and updated by several

windshield surveys in the summer of 1988; the Team actually measured several sites.

Once major sites had been identified , the Study Team used different methods to
estimate the number of residents’ trips drawn to the five employment and to the five

shopping/personal business sites.

Work Trip Calculations

The Study Team estimated trips drawn to major employment sites by 1) obtaining or
calculating employment at each site and 2) estimating how many of these employees
actually lived in the Corridor. Then the Study Team 3) gauged the range of potential
non-traditional transit riders by estimating the number of employees in the Corridor who
lived ten miles or more away form their jobs--since national data indicate few potential

vanpoolers live closer than that to work.

Actual employment figures were available only for Texas Instruments and 3M and one
office building in the Arboretum complex; employment figures were calculated for the
remaining three sites, using national default data on vacancy rates and ITE rates on the
number of employees per square foot of different types of commercial and industrial
space. Then these employment figures were divided--based on a mixture of actual data
and estimates--into work trips originating in the Corridor and those originating outside

the Corridor.

Since Texas Instruments gave the Study Team the zip codes of all Texas Instruments

iv



employees it was relatively easy to estimate the number of TI employees actually living
in the Corridor (roughly one-third); the only difficulty was that some zip codes
extended beyond the boundaries of the Corridor. The Texas Instruments figures are

shown in the table below.

Non-Work Trip Calculations

The Study Team calculated trips drawn to non-employment attractors by 1) estimating the
number of non-work trips generated by households in the Corridor and then 2)

distributing these trips among the potential sites within the Corridor.

The Study Team calculated non-work trips by housing type (ie single family, multi-family,
and mobile home) using Austin Planning Department data to identify housing types by
Traffic Serial Zones (TSZ), using ITE default data on trip production by household type

to calculate total trips by households and ultimately by TSZ, and using NPTS default data
on the percentage of all non-work trips taken for particular non-work purposes to divide

non-work trips into specific categories (ie shopping, medical, etc.).

The Study Team distributed those specific kinds of non-work trips to the various sites
using NPTS default data on average trip length by specific trip purpose. Detailed
descriptions of these procedures, and the default values and assumptions underlying them,

are described in the second Technical Appendix.
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SOCIO-ECONOMIC
CHARACTERISTICS OF THE 183
CORRIDOR



1
2
3
7
103
110
117
118
151
152
153
154
161
162
163

561

573

574
Totals

SOCIO-ECONOMIC CHARACTERISTICS OF THE 183 CORRIDOR

% Total Pop

Census Tract 1985 Occupied  Percent Number Public Trans
in Which T.Z. 1985 Total  Occupied Household People People  Disability
Traffic Zone _isLocated _ Population Units Size Over 65 Over 65 16-64
203 971 386 2.53 5 49 0.60
203 3224 1168 2.76 5 161 0.60
203 1667 604 2.76 5 83 0.60
203 1963 725 2n 5 98 0.60
203 173 63 2.76 5 9 0.60
203 779 288 2.7 5 39 0.60
203 1553 574 2N 5 78 0.60
203 0 0 0 5 0 0.60
204 5131 1574 3.26 3 154 0.11
204 1445 444 3.25 3 43 0.11
204 974 293 332 3 29 0.11
204 827 249 332 3 25 0.11
204 2444 750 3.26 3 73 0.11
204 64 20 3.2 3 2 0.11
204 2898 931 3.1 3 87 0.11
204 1941 598 3.25 3 58 0.11
204 1717 L) 3.01 3 52 0.11
204 126 38 3.32 3 4 0.11
204 2028 658 3.08 3 61 0.11
204 1803 543 332 3 54 0.11
17.09 1195 410 291 2 24 0.24
171 427 128 3.34 3 13 0.48
171 1002 334 3 3 30 0.48
171 3225 1075 3 3 97 0.48
171 2309 1021 2.26 3 69 0.48
171 544 292 1.86 3 16 0.48
17.08 2048 756 2N 8 164 0.31
17.09 767 264 291 2 15 0.24
204 0 0 0 5 0 0.11
17.09 2889 993 29 2 58 0.24
17.09 591 203 291 2 12 0.24
17.09 2406 819 2.94 2 48 0.24
17.08 1436 472 3.04 8 115 0.31
17.09 45 15 3 2 1 0.24
17.09 0 0 0 2 0 0.24
17.09 617 212 2.91 2 12 0.24
17.09 783 270 29 2 16 0.24
17.09 2024 673 3.01 2 40 0.24
17.08 4361 1510 2.89 8 349 0.31
17.09 798 266 3 2 16 0.24
17.08 0 0 0 8 0 0.31
203 484 179 2.7 5 24 0.60
205 26 10 2.6 2 1 0.65
205 7 3 2.33 2 0 0.65
59718 20382 2279
3.80%

Source: U.S. Census, Vol. 45, 1980, Tables H-7,P-9,P-10 & P-11 and tape readable data on
Socio - Economic characteristics of Traffic Serial Zones provided by Capital Metro.
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SOCIO-ECONOMIC CHARACTERISTICS OF THE 183 CORRIDOR
(continued)
Number % Total Pop  Number % Pop Below ~ Number % Total Pop
Public Trans Public Trans Public Trans  Poverty = Below Poverty Below

Disabilty Disability Disabilty Level Level Poverty
Traffic Zone 16-64 65 &over 65 &over 65 & over 65 & over Level
1 6 0.78 8 1.22 12 7.82
2 19 0.78 25 1.22 39 7.82
3 10 0.78 13 1.22 20 7.82
7 12 0.78 15 1.22 24 7.82
103 1 0.78 1 1.22 2 7.82
110 5 0.78 6 : 1.22 ‘9 7.82
117 9 0.78 12 1.22 19 7.82
118 0 0.78 0 1.22 0 7.82
151 6 1.05 54 - - 382
152 2 1.05 15 - - 3.82
153 1 1.0 10 - - 382
154 1 1.08 9 - - 382
161 3 1.05 26 - - 3.82
162 0 1.05 1 - - 3.82
163 3 1.05 k)| - - 382
164 2 1.0 20 - - 382
165 2 1.05 18 - - 3.82
166 0 1.05 1 - - 3.82
168 2 1.05 21 - - 3.82
169 2 1.0§ 19 - - 3.82
177 3 0.56 7 0.12 1 293
178 - - - - - 4.10
179 - - - - - 4.10
180 - - - - - 4.10
181 - - - - - 4.10
182 - - - - - 4.10
183 6 0.20 4 - - 3.90
186 2 0.56 4 0.12 1 2.93
187 0 1.05 0 - - 3.82
188 7 0.56 16 0.12 4 293
189 1 0.56 3 0.12 1 293
190 6 0.56 13 0.12 3 2.93
191 4 0.20 3 - - 3.90
194 0 0.56 0 0.12 0 2.93
195 0 0.56 0 0.12 0 2.93
196 2 0.56 3 0.12 1 293
197 2 0.56 4 0.12 1 2.93
198 5 0.56 1 0.12 2 293
199 13 0.20 9 - - 3.90
214 2 0.56 4 0.12 1 293
215 0 0.20 0 - - 3.90
567 3 0.78 4 1.22 6 7.82
573 0 0.20 0 0.32 0 4.10
574 0 0.20 0 0.32 0 4,10
Totals

Source: U.S. Census, Vol. 45, 1980, Tables H-7,P-9,P-10 & P-11 and tape readable data on
Socio - Economic characteristics of Traffic Serial Zones provided by Capital Metro.
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SOCIO-ECONOMIC CHARACTERISTICS OF THE 183 CORRIDOR

(continued)
Number of
Total Pop  Houschold Units Number Number
Below Poverty Below Poverty % HH HH % HH HH % HH
Traffic Zone Level Level 0 Vehicles 0 Vehicles 1 Vehicle 1 Vehicle 2 Vehicles
1 76 30 293 11 19.13 74 4435
2 252 91 293 34 19.13 223 44.35
3 130 47 293 18 19.13 116 44.35
7 153 57 2.93 21 19.13 139 44.35
103 14 5 293 2 19.13 12 44.35
110 61 23 293 8 19.13 55 44.35
117 121 45 293 17 19.13 110 44.35
118 0 0 293 0 19.13 0 44.35
151 196 60 1.20 19 17.20 271 53.92
152 55 17 1.20 5 17.20 76 53.92
153 37 11 1.20 4 17.20 50 53.92
154 32 10 1.20 3 17.20 43 53.92
161 93 29 1.20 9 17.20 129 53.92
162 2 1 1.20 0 17.20 3 53.92
163 111 36 - 1.20 11 17.20 160 53.92
164 74 23 1.20 7 17.20 103 53.92
165 66 22 1.20 7 17.20 98 53.92
166 5 1 1.20 0 17.20 7 53.92
168 i 25 1.20 8 17.20 113 53.92
169 69 21 1.20 7 17.20 93 53.92
177 35 12 0.43 2 17.90 73 55.82
178 17 5 - - 131 9 56.64
179 41 14 - - 731 24 56.64
180 132 44 - - 7.31 79 56.64
181 95 42 - - 731 75 56.64
182 2 12 - - 731 21 56.64
183 80 29 - - 16.74 127 52.86
186 : 2 8 0.43 1 17.90 47 55.82
187 0 0 1.20 -0 17.20 0 " 5392
188 85 29 0.43 4 17.90 178 55.82
189 17 6 0.43 1 17.90 36 55.82
190 70 24 0.43 3 17.90 147 55.82
191 56 18 - - 16.74 79 52.86
194 1 0 0.43 0 17.90 3 55.82
195 0 0 0.43 0 17.90 0 55.82
196 18 6 0.43 1 17.90 38 55.82
197 3 8 0.43 1 17.90 48 55.82
198 59 20 043 3 17.90 120 §5.82
199 170 59 - - 16.74 253 52.86
214 23 8 0.43 1 17.90 48 55.82
215 0 0 - - 16.74 0 52.86
567 38 14 2.93 5 19.13 34 44.35
573 1 0 - 1.67 0 11.17 1 58.67
574 0 0 1.67 0 11.17 0 58.67
Totals 212 3315
1.00% 16.30%

Source: U.S. Census, Vol. 45, 1980, Tables H-7,P-9,P-10 & P-11 and tape readable data on
Socio - Economic characteristics of Traffic Serial Zones provided by Capital Metro.
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SOCIO-ECONOMIC CHARACTERISTICS OF THE 183 CORRIDOR
(continued)

Source: U.S. Census, Vol. 45, 1980, Tables H-7,P-9,P-10 & P-11 and tape readable data on
Socio - Economic characteristics of Traffic Sexial Zones provided by Capital Metro.

A5

Number % People Number People
Number % Number % Families Families  Under 18 Under 18
HH HH HH Female HH Female HH  Poverty Poverty
Traffic Zone 2 Vehicles 3+ Vehicles 3+ Vehicles Head Head Status Status

1 17 33.59 130 5.65 22 3.44 34

2 518 33.59 392 5.65 66 3.44 m

3 268 33.59 203 5.65 34 3.44 57

7 322 33.59 44 5.65 41 3.44 68
103 28 33.59 21 5.65 4 3.44 6
110 128 33.59 97 5.65 16 3.44 27
117 255 33.59 193 5.65 k7] 3.44 53
118 0 33.59 0 5.65 0 3.44 0
151 849 27.68 436 4.52 ) 1.67 86
152 239 27.68 123 4.52 20 1.67 24
153 158 27.68 81 4.52 13 1.67 16
154 134 27.68 69 4.52 11 1.67 14
161 404 27.68 208 4.52 34 1.67 41
162 1 27.68 6 4.52 1 1.67 1
163 502 27.68 258 4.52 42 1.67 49
164 322 27.68 166 4.52 27 1.67 32
165 308 27.68 158 4.52 26 1.67 29
166 20 27.68 1 4.52 2 1.67 2
168 3ss 27.68 182 4.52 30 1.67 34
169 293 27.68 150 4.52 25 1.67 30
177 229 25.14 103 6.89 28 1.15 14
178 72 36.05 46 4.81 6 1.95 8
179 189 36.05 120 4.81 16 1.95 20
180 609 36.05 388 4.81 52 1.95 63
181 578 36.05 368 4.81 49 1.95 4s
182 165 36.05 105 4.81 14 1.95 11
183 400 30.40 230 547 41 1.46 30
186 147 25.85 68 6.89 18 1.15 9
187 0 27.68 0 4.52 0 1.67 0
188 554 25.85 257 6.89 68 1.15 33
189 113 25.85 52 6.89 14 1.15 7
190 457 25.85 212 6.89 56 1.15 28
191 250 30.40 143 5.47 26 1.46 21
194 8 25.14 4 6.89 1 1.15 1
195 0 25.85 0 6.89 0 1.15 0
196 118 25.85 55 6.89 15 1.15 7
197 151 25.85 70 6.89 19 1.15 9
198 376 25.85 174 6.839 46 1.15 23
199 798 30.40 459 5.47 83 1.46 64
214 148 25.85 69 6.89 18 1.15 9
215 0 30.40 0 5.47 0 1.46 0
567 7 33.59 60 5.65 10 3.44 17
573 6 28.50 3 5.65 1 1.82 0
574 2 28.50 1 5.65 0 1.82 0

Totals 10734 6115 1094 1133
1 30% 5.40% 5.60%
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Mode to Work by Age, Austin, 1980

Public
Age Car* Transit Other**
16-19 100.0 - -
20-29 90.6 3.5 5.9
30-39 92.2 2.7 5.1
40+ ‘ 89.5 1.9 8.6

* Includes drivers and passengers.
** Includes walking, cycling and working at home.

SOURCE: Derived from the U.S. Bureau of the Census (1983), Census of Population and Housing,
1980, Public Use Microdata, Sample B, Texas.

Mode to Work by Sex, Austin, 1980

Public
Sex Car* Transit Other**
Male 91.9 1.8 6.3
Female 89.7 3.9 6.4

* Includes drivers and passengers.
** Includes walking, cycling and working at home.

SOURCE: Derived from the U.S. Bureau of the Census (1983), Census of Population and Housing,
1980, Public Use Microdata, Sample B, Texas.
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Size of Carpool by Household Income, Austin 1980

Household Income Number of People in Carpool
Two Three Four
Under 5,000 91.7 8.3 0.0
5,000 - 9,999 82.5 10.0 2.5
10,000 - 14,999 79.3 15.5 3.4
15,000 - 19,999 60.3 30.2 4.8
20,000 - 24,999 71.2 9.6 13.5
25,000 - 29,999 62.9 14.3 22.9
30,000 - 34,999 66.7 15.2 _ 12.1
35,000 - 39,999 2.7 13.6 4.6
More than 40,000 75.0 20.8 0.0

SQURCE: Derived from the U.S. Bureau of the Census (1983), Census of Population and Housing,
1980, Public Use Microdata, Sample B, Texas.
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COMMERCIAL ACTIVITY IN THE
183 CORRIDOR



RESTAURANTS AND FAST FOOD
IN THE 183 CORRIDOR

w* Restaurants

® Fast Food
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v
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BANK,, LIQUOR AND CONVENIENCE
IN THE 183 CORRIDOR

. Bank
. Liquor
* Convenience
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CLOTHING AND CLEANERS
IN THE 183 CORRIDOR

* Clothing

[ ] Cleaners
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OTHER ATRACTORS
IN THE 183 CORRIDOR

@ Hair Stylist

* Optical, Dentist, and

Chiropractor
a 5&10

@ Fabric & Sewing
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LIST OF STORES

SHOPPING CENTER COMPLEX ANCHOR STORE

SKAGG'S
(Anderson Mill Road)

Home video

Sally Beauty Supply
Flowers

Lone Star Cafe

Vic's Corn Popper
vacant

SAS shoes

GIVING tree

Fabric Gallery

Vic Self Chem
chiropractor

Yankee Clipper

Conan Pizza

TCBY Yogurt

Sylvan Learning Center
Austin Driving School
Whataburger

Fitness Center
Brotherss II Cleaners
Mazzio Pizza

vacant

Herart O' Texas Savings
Wal greens

Gulf

Burger King

NorthWest Music
Blockbuster Video
Nanking Chinese Restaurant
Golden Life Fitness Center
La Morada Mexican restaurant
Hardware Store

Ben Franklin crafts
Shipley Donuts

Golden Fried Chicken
Royal Optical

Alé

HEB & SAFEWAY

(Highway 620)

The Bottle Shop liquor
Chiropractor

A Corner Bookstore
Barry's Children's Shoes
Torres Hair Designs
Party Palace

Sub Shop

Young at Heart Toy Shop
Texas Tax service

Austin Beauty Supply
Austin Travel and Tours
Clear Cut Opticians

Jack Brown cleaners
Schauer and Turner dentists
Marshall and Co jewlers
vacant

Yaring's

House of Tuxedo and Bridal
Payless Shoes

Bright Bank

Linen Mill Cutlet

K-Mart

7-11

Comet Cleaners

Eckerd's

Great West Savings
Federal Express
Michael's Crafts
Suzanne's women's clothes
Floor King

Austin Vacuum Cleaner
The Connection shoes
Agape Christian Bookstore
Noah's Toy Shop
London Fabrics
Freytag's Florist
SunTana

Paint Shop

Supercuts

Video Station

Merle Norman Cosmetics
One Hour Photo

5 vacant bays



LIST OF STORES

SHOPPING CENTER COMPLEX ANCHOR STORE

SAFEWAY PIC n SAVE & TOM THUMB SIMON DAVID
( Balcones Woods) (Spicewoods Springs) (Arboretum)
Bill Miller's Short Stop Arboretum shopping mall
Mc Donald's Diamond Shamrock
Jack Brown Cleaners Lamar Savings
Hair It Is The Pit Bar B Que
Budget Rent to Own Time Masters Watch Repair
Laundrymat Revco
Mail Bocws Etc. Roslyn's Hallmark
Kwik Kopy Radio Shack
Chiropractor Harrel's Hardware
Bernina SewingCenter Weiner's
Aardvark video Little Caesar's
Gibraltar Savings Asia Market Grocery
Eckerd's Edwin's Jewelry
Jeff's Liquors Craft Connection
Freytag's Florist Simpson's Barber
Shin Yuan chinese Restaurant Olan Mills
Wanderlust Travel Bait Shop
Nane Tamers Winn's
Nail Boutique Shoe Repair
Back in a Flash Rainbow Thrift Store
Mr. Gatti'ss Merle Norman Cosmetics
Lamp Shop Dynasty Chinese Restaurant
Cafe Roma Award Masters
Casita Jorges Wilbur dentist
Austin Shoe Hospital Mrs. Baird's Thriift Store
Hair by us
Jack Brown Cleaners
Double Eagle Coins
Sally's Typing Etc.
Ripley Realtors
Murfido Commodities tax service
Herbal Nutrition
Glenn Maass Insuraance
Capitol Hearing Aids
Birdsong dentist
Travel agent
United Videos
Capital City Savings
Florist
Cleaaners

Jim's Restaurant
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MAJOR NON-WORK TRIP ATTRACTORS

APPROXIMATE APPROXIMATE NUMBER |
SQUARE FOOTAGE |OF PERSONS ATTRACTED
ANCHOR OF THE ANCHOR | TO THE ANCHOR STORE
STORE LOCATION STORE PER DAY

Safeway Balcones Woods 40,000 2,000
Simon David |Arboretum N/A N/A
Pick & Save  |Mc.Neil Road 32,000 N/A
Tom Thumb  |Mc.Neil Road 40,000 N/A
Skaggs Anderson Mill 62,000 3,000
Safeway Highway 620 52,000 N/A
HEB Highway 620 N/A N/A

Source: Telephone interviews with store managers.
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TRADITIONAL TRANSIT
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GENERAL CHARCTERISTICS OF NON TRADITIONAL TRANSIT OPTIONS
OPERATED OR CONTRACTED BY CAPITAL METRO

TYPE OF SERVICE PROVIDER

ROUTE

VEHICLES

GENERAL PUBLIC

FIXED ROUTE
Off-Peak and Saturday fixed suburban route American Cab
Saturday fixed suburban route American Cab

OTHER
Express (4 trips per day) American Cab
Vanpools (from nearby towns to the CBD) VPSI
Demand responsive (Monday, Wednesday and CARTS
Friday service from Lago Vista, Jonestown, Leander
and Cedar Park to locations along the 183 corridor
and to some shopping malls and medical centers
in Austin)
Feeder Service from Lago Vista and Jonestown CARTS
to an express bus service to downtown and
the University of Texas

ELDERLY AND HANDICAPPED

Special Transit Services for the ambulatory American Cab
elderly and the handicapped

Special Transit Services for the elderly and CMTA
handicapped. Only for qualified, registered
individuals

42

39

Oak Hill Express

Northwest DAR

LVF

STS

STS

14 passenger vans

14 passenger vans

14 passenger vans

14 passenger vans

Vans

Vans

Taxis

Special vehicles

Sources: Capital Metro cost model for December 1987, conversations with CMTA officials, CMTA route

maps, and Capital Metro's 1988 Boarding and Alighting Survey.




COST, FARES AND RIDERSHIP OF THE NON TRADITIONAL TRANSIT OPTIONS
OPERATED OR CONTRACTED BY CAPITAL METRO

TYPE OF SERVICE

COST TO
CMTA

FARE

RIDERSHIP

GENERAL PUBLIC

FIXED ROUTE

Off-Peak and Saturday fixed suburban route

Saturday fixed suburban route

OTHER

Express (4 trips per day)

Vanpools (from nearby towns to the CBD)

Demand responsive (Monday, Wednesday and
Friday service from Lago Vista, Jonestown,
Leander and Cedar Park to locations along

the 183 corridor and to some shopping
malls and medical centers in Austin)

Feeder Service from Lago Vista and
Jonestown to an express bus service to

downtown and the University of Texas

ELDERLY AND HANDICAPPED

" Special Transit Services for the ambulatory

elderly and the handicapped

Special Transit Services for the E & H
Only for qualified, registered individuals

$34.93/rev. hour

$34.93/rev. hour

$34.93/rev. hour
$0.14/pass.
or $972/month*

$21/veh. hour

$21/veh. hour

$6.95/pass. **
$8.47/pass.***

(December 1988)

$47.32/veh. hour

25¢ for chilren, elderly and
disabled. 50¢ all others.

25¢ for chilren, elderly and
disabled. 50¢ all others.
$1.00

See next page

60 ¢ for persons 65 and
older and for disabled.
$1.00 for all others.

25¢ for chilren, elderly and
disabled. 50¢ all others.

60¢

60¢

5 riders / trip (from the 1988
boarding and alighting survey)

6 riders / trip (from the 1988
boarding and alighting survey)
4 riders / trip (from the 1988
boarding and alighting survey)

There are 12 vans carrying
approximately 13 riders/ trip

23 passengers / week
(July 1988)

191 passengers / week
(July 19838)

2,140 riders / week
(July 1988)

3,939 riders / week
(July 1988)

* Capital Metro acts as the project manager, in charge of marketing, management and facilitating contacts.
The cost shown is the allocated administrative cost for December 1987.
** Amount paid to the taxi company (December 1987).

*** Total cost which includes the amount paid to the taxi company and the internal administrative

cost (December 1987).

Sources: Capital Metro cost model for December 1987, conversations with CMTA officials, CMTA route
maps, and Capital Metro's 1988 Boarding and Alighting Survey.




2100 N. Highway 3860

Suite 2200A

Grand Prairie, TX 75050-1015
(214) 988-8458

Fare Estimates - l1S-passenger vans (1987 Model)

($560.00 per month fixed cost; $.05, $.06 or $.07 per commute
mile for gasoline, assumes $.90 per gallon of gasocline

and 10 mpg; 21 working days per month; excludes parking costs;
fare estimates rounded to the nearest dollar for ease of
discussion)

Commute Number of paying passengers in the vanpool group
Milesgs/Davy 14 13 12 11 10 9 Driver
30 $46 $50Q $54 $59 $65 $72 $-0-

40 48 52 56 61 €7 74 -0~
50 S0 5S4 58 €63 70 77 -Q-
€0 32 56 €0 66 72 8o -0-

70 S3 58 62 €8 75 83 -0-

80 S5 59 64 79 77 85 -Q-
=1 57 €1 66 72 80 88 -0-
100@ €0 €65 70 77 84 g4 -Q-

(Based upon current economic conditions. Subject to change)

FARE CALCULATION: 1) Daily round trip miles x 21 days per month
x per mile operational cost equals the total operational cost per
month per wvan, 2) Daily round +trip miles x 21 days per menth
divided by 1@ miles per gallen x $.9@ per gallon equals total
gasoline cost per menth per van, 3) the operational cost added to
the gascline cost plus the fixed cost per month divided by the
number of paying passengers equals the passenger fare per month.

A22

\slzg,s'xgﬁnv OF ﬁ aﬂoﬂromRLsER



OPERATING CHARACTERISTICS
SEVERAL SYSTEMS
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FACTORS USED IN THE
ESTIMATION OF NON-WORK
TRIPS



DAILY NON WORK TRIPS BY TRAFFIC SERIAL ZONE

DAILY DAILY DAILY DAILY
NON WORK MEDICAL SHOPPING PERSONAL &
PERSON PERSON PERSON FAMILY BUSINESS
TRAFFIC CORRIDOR CORRIDOR CORRIDOR CORRIDOR

SERIAL TRIPS TRIPS TRIPS TRIPS
ZONE

151 3828 172 1378 995
152 1077 48 388 280
153 764 34 275 199
154 648 29 233 169
161 1822 82 656 h74
162 42 2 15 M
163 1893 85 681 492
164 1507 68 543 392
165 1240 56 446 322
166 99 4 36 26
168 1283 58 462 334
169 1414 64 509 368
171 1098 k9 395 286
177 593 27 213 154
178 325 15 117 85
179 1450 65 522 377
180 2544 114 916 661
181 2044 92 736 531
182 523 24 188 136
183 1654 74 596 430
186 64L 29 232 167
187 565 25 203 147
188 2370 107 853 616
189 496 22 178 129
190 1783 80 642 Leu
191 1152 52 415 300
192 3502 158 1261 911
194 38 2 14 10
195 0 0 0 0
196 502 23 181 131
197 1163 52 419 302
198 1164 52 419 303
199 3302 149 1189 859
200 1008 45 363 262
201 0 0 0 0
215 19 1 T 5
216 0 0 0 0

1 0 0 0 0

2 0 0 0 0

3 0 0 0 0

7 0 0 0 0
103 0 0 0 0
110 0 0 0 0
17 2177 98 784 566
118 0 0 0 0
567 4104 185 1478 1067
573 27 1 10 7
5T4 7 0 2 2

<
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CORRIDOR SECTION EQUIVALENTS

TRAFFIC SERIAL | CENSUS
SECTION ZONES TRACT (S)
Southwest 177 194 17.09
West of 183 186 195
South of Spicewood Springs Road 188 196
189 198
190 214
Northwest 151 204
West of 183 152
North of Spicewood Springs Road 187
South of Cedar Park 161
178 17.1
179
180
181
Southeast 183 17.08
East of 183 191
South of McNeil Road 199
215
Northeast 153 164 204
East of 183 : 154 166
North of McNeil Road 162 168
South of Cedar Park 163 169
Cedar Park/Leander 1 203
2
3
7
103
110
117
118
119
567
573 205
574
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TRAFFIC ZONE SHOPPING COMPLEX EQUIVALENTS

PIC' N' SAVE SAFEWAY
SIMON DAVID| SAFEWAY | & TOM THUMB| SKAGGS & HEB
194 177 168 161 1
195 189 169 163 2
214 190 182 164 3
1/2 of 198 191 183 165 7
215 197 184 166 103
199 188 178 110
1/2 of 198 12 of 162 179 117
12 of 181 180 118
172 of 187 1/2 of 181 151
1/2 of 187 152
1/2 of 162 153
154
567
573
574
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DEFAULT FACTORS USED TO COMPUTE NON-WORK TRIPS GENERATED PER HOUSEHOLD

ITE FACTORS

AM PEAK EXIT FACTORS
SINGLE FAMILY(SF_DU_AM):
MULTI FAMILY(MF DU AM):
MOBILE HOMES:(MH_DU_AM)

AM PEAK EXIT FACTORS
SINGLE FAMILY(SF_AC_AM):

DAILY VEHICLE TRIPS
SINGLE FAMILY(SF_DU DA):
MULTI FAMILY(MF_DU_DA):

DAILY VEHICLE TRIPS
SINGLE FAMILY(SF_AC_DA):
MOBILE HOMES:(MH_AC_DA):

NPTS FACTORS

PERCENT AM PEAK VEHICLE
WORKTRIPS (AM_VEH WORK):

AVERAGE AM PEAK WORKTRIP
VEHICLE OCCUPANCY
(AM_WORK_OCCUP) :

PERCENT DAILY VEHICLE
NON WORK TRIPS
(%_VEH_NONWORK)

AVERAGE DAILY NONWORK
VEHICLE OCCUPANCY
(NONWORK_OCCUP)

PERCENT DAILY SHOPPING
TRIPS (%_SHOPPING)

PERCENT DAILY FAMILY &
PERSONAL BUSINESS
(%_PERS_BUSINESS)

PERCENT DAILY MEDICAL
TRIPS (%_MEDICAL)

ACRES
26.20
39.10

0.46

0.72

1.6

0.36

0.26

0.045

MARKETING STUDY FACTORS

WORK PERCENT INTRACORRIDOR

(WORK_CORRIDOR):

PERCENT DISCRETIONARY
TRIPS INTRA-CORRIDOR
(%_DISC_CORRIDOR)

0.11

0.20
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FACTORS USED IN THE
ESTIMATION OF WORK TRIPS
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HOURLY COSTS AND SUBSIDIES
REQUIRED FOR THE NON-
WORK TRIP OPTIONS
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NOTICE

This document is disseminated under the sponsorship of the
U.S. Department of Transportation in the interest of information
exchange. The United States Government assumes no liability
for its contents or use thereof.

The United States Government does not endorse manufacturers
or products. Trade names appear in the document only because
they are essential to the content of the report.

This report is being distributed through the U.S. Department of
Transportation’s Technology Sharing Program.

DOT-T-91-06
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